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Drawn by Hugh Ferriss
"Building
a Picture"
HERE the architeas envisioned a picture, saw the modern office building interms of the great art of the Middle Ages—and the result is a demon§tration
that the utilitarian aruaure, the modern office build'ng of commerce may be as
pitturesque as it is praaical. Vision, imagination, courage and praetical ingenuity
in stylistic adaptation have enabled the architeas of this country to astonish the
world with their achievements of today and their promise of tomorrow.
Certainly modern invention—modern engineering skill and organization, will
prove more than equal to the demands of the architeCture of the future.
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Our Alumni --- What are They Doing?
Milton E. Feldstein, '25
Read what some of the "Old Boys" are doing today. Do you know
how many Tech Clubs there are?
E' VERY SCHOOL has its traditions, its sentimental
happenings, its heroes; but the biggest influence
in back of the welfare of a college are its alumni.
The alumni of ROSE are all for ROSE, and the
spirit shown by many of the old grads may well be
duplicated to good advantage by the undergraduates.
The Alumni Association is now in its thirty-sixth
year, having begun as an association in 1888, with
Benjamin McKeen, '85 as the first president, and
continuing to 1924, with 0. L. Stock, '00, as presi-
dent. In order to further the spirit of ROSE, the
alumni body has established throughout the country
a group of Rose Tech Clubs. There are at present,
twelve such clubs extending from New York to
California. Several have been more active than
others, and from the standpoint of the TECHNIC
the clubs at Louisville, St. Louis, and Cleveland have
been the most active. In our attempt to return in
our small way the kindness some of these men have
shown their alma mater—and ours--is there anything
which we can do that would be more fitting than to
call attention to some of the things which these men—
men with the true Rose Spirit—have done, not only
for themselves, not only for Rose, hut in many cases
for the world at large?
No attempt has been made here to pick out any
individuals and say that they have been the biggest
successes in life, but in glancing through the earlier
classes of ROSE, certain individuals seem to stand
out. Some men have been active and successful in
their professions—others active in both their pro-
fessions and alumni work. Under the latter class we
find Herbert W. Foltz, '86; Alonzo J. Hammond, '89;
Theodore L. Condron, '90; and John J. Kessler, '97.
Mr. Foltz graduated in mechanical engineering and
has been three times president of the alumni asso-
ciation. Mr. Hammond graduated in the civil course
and is an engineer and contractor in Chicago. Mr.
Condron was also a civil and is at present the presi-
dent of the Condron Company, at Chicago. Mr.
Kessler graduated in the chemical engineering course
and is president of the Dielectric Company, at St.
Louis.
But now let us look back and see some of the "old
boys," who, although they may not have kept so
closely in touch with us as those just mentioned,
have won our esteem by the names they have made
for themselves and the fame which they have thus
brought to Rose. In the class of 1885 we see two
mechanical engineers—Onzi P. Hood who is chief
mechanical engineer at the U. S. Bureau of Mines,
and Benjamin McKeen who is vice-president of the
Pennsylvania R. R. at St. Louis. Other mechanical
engineers in other classes are John A. Parkhurst, '86,
who. is associate professor of astronomy at the Uni-
versity of Chicago and who is now stationed at
Yerkes Observatory, Williams Bay, Wisconsin;
Charles M. Sames, '86, who is an associate editor of
publications of the American Society of Mechanical
Engineers, New York City; Frank P. Cox, '87, man-
ager of the West Lynn works of the General Electric
Company at West Lynn, Mass.; George R. Putnam,
'90, Commissioner of Lighthouses, Washington, D.
C.; W. Arnold Layman, '92, who is president of the
Wagner Electric Company at St. Louis; and Robert
L. Wilson, works manager of the Westinghouse plant
at E. Pittsburgh, Pa.
Among the early civil graduates we find John D.
Galloway, '89, a consulting civil engineer in San
Francisco; Messrs. FIammond, '89, and Condron, '90,
already mentioned; Baron Taro Tsuji, a member of
the House of Peers and a director in the Ina Railway
Company at Tokio, Japan; William S. Menden, '91,
president of the Brooklyn Manhattan Transit Co., at
Brooklyn, New York; Luther S. Rose, '92, the gen-
eral manager of the P. & E. Railway, Indianapolis,
Indiana; and William D. Wiggins, '95, who is the
chief engineer of Maintenance of Way, Pennsylvania
System, Central Region, Pittsburgh, Pa.
Due to the fact that the course of electrical engin-
eering was not in the curriculum in the early days
of Rose, we. do not find so many men in this course
as we do in the others. But notable among the old
grads is Charles E. Mendenhall, '94, who is professor
of physics at the University of Wisconsin, at Madi-
son, Wisconsin.
The same thing applies to the chemical course.
Besides Mr. Kessler, there is Harrison \V. Craver,
'95, who is director of the Engineering Societies
Library in New York City.
If we cared to go through the list of alumni who
came later, we would find innumerable men who are
a credit to the school and to themselves. There are,
no doubt, many who are doing more for civilization,
fore for themselves, more for Rose Polytechnic In-
stitute than some of those mentioned here. Names
picked at random cannot form an accurate list.
L•11111111/111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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We like to have Alumni send in
reminiscences of their days at Rose
and any peculiar happenings that may
have taken place.
—Editors Note
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Racing --- The Laboratory of the
Automobile
Lewis Sisson, '26
Every Science has its Laboratory, and the speedway is that of the Auto—
Racing has caused the development of the Auto
Engine to its present status
THE AVERAGE person witnessing an automobilerace seldom considers it as anything other than
a sporting event which provides a maximum of thrills
both to the drivers and to the spectators in the grand-
stands. Even when the race is over and the layman
drives away in a spick and span little coach or road-
ster, he does not realize the part that racing has
played in the development, perfection, and present
design of his own car.
Twelve years ago, the entries for the second 500-
mile race to be held on the Indianapolis speedway,
were as huge of motor and almost as heavy of chassis
as a two-ton truck of today.
The motors were bulky, with piston-displacements
close to the 600-cu. inch mark and relatively slow in
R. P. M. They developed most of their power and
car-speed from sheer size.
The tires were huge 37x5 fabrics that were long
on cost and ruinously short on mileage. The pleas-
ure car of that period, for the most part, was even
more bulky than its brother of the race track—square
lined bodies with high spring suspensions: large
wheel and tire diameters—in short, old time battle-
ships on wheels that chugged down the roads at
eight miles per gallon of fuel.
But as the manufacturers entered their cars in the
various races from year to year, their cars were
continually improved owing to experience gained in
the greatest of automotive laboratories—the speed-
ways.
The American Automobile Association gradually
cut the piston displacement allowed, so that by 1916
the high pitched roar of the 300 inch motor was
heard instead of the slower "boom-boom" of the now
obsolete five- and six-hundred-inch motors.
The design in pleasure cars was also keeping pace
—the tendency was towards smaller cars with smaller
engines and the "light-sixes" of garious makes be-
gan to appear on the floors of the dealers' salesrooms.
Although engines were being cut in size on the race-
tracks, the speed averages, contrary to popular pre-
diction, instead of declining, were gradually on the
rise.
In 1920, the 183-inch, straight-eight was the marvel
of the automotive world in that an eight-in-line motor
of "such small size" has hitherto been given up as
impracticable.
The motto of the racing-shops had become "build
them small and turn 'em fast !" so that many of these
motors had speeds in excess of 4000 R. P. M.
The pleasure car manufacturers were quick to pick
all the advantages in the newer cars, and many com-
panies made radical changes in motors and chassis
design after 1920. In 1921, the A. A. A. announced
that the cars for 1923 would be 122 cubic inches or
less displacement and that the bodies might be of the
one man type.
The first season for these small cars started out
with relatively slow averages, but the pace rapidly
mounted until this year the late Jimmy Murphy
shattered all previous track records in the 1924 race
at Indianapolis by hanging up an average of more
than 98 miles an hour.
Gone was the day of the big automobile. The
deafening roar and crack of the "old timers" of the
racing game had been superseded by the long wind-
ing metallic whine of the tiny eight cylindered cars
that have broken almost every track-record in the
United States—and close on the heels of this comes
the new A. A. A. ruling that the cars for 1926 will
be 91 cubic inches maximum displacement with a
minimum total car weight of 1400 pounds. The auto-
mobile world gasps and asks "why?" but the builders
of racing cars have built the 122 inch car to point of
perfection where there is more speed than the car
can use, and the life of the pilot is constantly threat-
ened. Even the board speedways with their almost
vertical banking will not permit speeds in excess of
125 miles per hour with any degree of safety or
certainty.
The laymen is eager to know the useful things
learned from racing. Two years ago four-wheel
brakes and balloon tires were practically unknown as
far as car equipment on stock models was concerned,
although four-wheel and front-wheel brakes have
been the customary equipment on race cars for sev-
eral years. Tires such as the 28x4 and the 29x43/2,
predecessors to the full-balloon type, were the "tried
and true" tire size on the 122-inch cars.
Ignition of the coil-distributor type is practically
universal equipment, and tests on the speedways by
such companies as Delco and Bosch have brought
forth an ignition system that is well-nigh fool proof,
well standardized, and one which will function under
a wide variation in motor and weather conditions.
Carburization has also made some mighty strides:
methods of vaporizing and of conducting the gas have
been greatly improved. Manifolds are made smoother
and shorter—the multiple jet carburetors, of various
makes have become popular owing to. their high, effi-
ciency combined with an equal simplicity.
At present the supercharger is proving its worth
in the racing-world. This device is used to force
the mixture into the cylinders under pressure in-
stead of relying upon the vacuum of the intake stroke.
In present day engines all reciprocating parts are
being made lighter; crankshafts are being made
heavier and with more main bearings to secure great-
er rigidity and lesser motor vibration.
Valve mechanisms are being made simpler and
more accessible, while the combustion chambers are
being redesigned to increase efficiency. Annular-ball
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and tapered-roller bearings are rapidly crowding out
the more inefficient types of axle and transmission
bearings, mainly because racing demanded minimum
friction from all moving parts. Alloy steels of a
more uniform texture which were used to make axles
that were stronger and safer for racing, are now used
by motor-car manufacturers to produce a safer and
stronger car of no greater weight.
And thus it is seen that we could all find points
of connection between racing and the construction of
pleasure cars, but even so we annually (and oftener)
hear someone's denouncement of racing as a mere
dangerous and blood thirsty sport.
We all appreciate the boys who fought for us over
seas. We call the men heroes who give their time and
lives to finding new ways to combat disease, but
what about those fellows, famous stars or amateurs,
who tear around thq board and brick ovals at speeds
away beyond the hundred-mile mark?
Those fellows are staking their life on some kind
of cotter pin, bolt, axle, or steering-arm. Their atti-
tude says, "If I finish safely, the part is good enough
for your car; if it breaks, I, and not the public, am
the one who'll suffer !"—It's a hard-work game! It's
a game where the wind resistance will cut and bruise
one's face and lips—where the sun and exhaust line
vie with each other to make the heat unbearable—
and where the nervous strain and mental fatigue have
caused more than one driver to lose control and go
crashing end over end, over a retaining wall.
Yes—they do drive for "the sport, the glory, and
the gold"—but there's another reason. Racing is
making your car safer for you!
Help your fellow Alumni and Under-
Graduate by writing for
the Technic
M. E. F.
T HE ENGINEER seems to have a natural ab-horence for writing anything, or having his
name appear attached to anything in a technical
journal or publication of any kind. Co-operation is
the keynote of success and the co-operation of the
Alumni body is necessary for the success of the
TECHNIC.
A great portion of the engineer's knowledge is
gained at the expense of "old man Experience." If
you are working for a plant that is using a new
process, or is manufacturing a new machine and if
these are not a secret, why hoard the knowledge of
them? If you have run up against troubles in prac-
tice and have arrived at a satisfactory solution, why
not sit down and make a sketch or write a description
of the solution and send it in so some other fellow
will be benefitted by your discovery?
This can be applied in other ways. There are any
number of under-graduates at ROSE who are un-
decided as to what course to pursue in engineering,
if engineering at all. A "self-interest" article on your
work or experience may be just the thing that some
doubting fellow may be looking for. The TECHNIC
is as much your publication as theirs, and it will be
just what you make it. The practice of writing the
article will be worth any amount of trouble and time
you may take in doing this, and you will perform a
deed that will be well appreciated.
What do you say, Alumni and Under-Graduates?
The Value of Study
Dr. Frank C. Wagner
(-)NE of the purposes of collegiate training whether
in a college of liberal arts or in a technical school,
is the training of the mind. The knowledge is im-
portant, but the ability to use it is even more im-
portant.
Just as in physical development the only way to
become strong is to work with the muscles of the
body, so the only way to develop mental ability is
to study and think. An athlete goes into training
under the direction of a trainer who instructs him
what to eat, what exercise to take, how much sleep
he must have.
An apprentice learning a trade is shown how to
use tools properly. He is slow and awkward at first.
Gradually he acquires skill and speed. What was
exceedingly difficult at first becomes easy. He does
automatically what a first he thought he could never
accomplish.
It is just so with study. The first thing is to
learn how to study. If the study is a memory task,
as in language, then study by shutting up your book
and reciting from memory. If you can do this in
your room, you can do it in class. It may come hard
at first but it will come more easily the more you
practice.
If the study is mathematics, then reasoning is the
important element. The great effort must be to un-
derstand thoroughly, not to memorize. Often in the
course of study, entirely new conceptions are intro-
duced unlike anything you have known before. You
have nothing to compare the new conception with.
What then? The only thing to do is to begin using
the new conception as if it were familiar. Apply it to
numerous examples. Gradually it will become fa-
miliar. It will become a part of your mental make
up, and will no longer be something strange and hard
to understand.
Study to master a subject. When once you have
learned to study so as to know any one subject per-
fectly, then you have won the battle of knowledge.
The habit of being satisfied with a sixty per cent
grade will ruin your chances not only in school .but
in after life. It is the slovenly habit of thinking.
"Well, it is only a mistake in arithmetic; I know the
theory" that will block your progress in real life
after your school days are over.
Mechanical Laboratory gets new Planimeter
The shops have received an interesting set of planes
donated by Arthur M. Hood of the class of 1893.
These planes were purchased by Mr. Hood's father
about 1858-60, and include various shaped knives for
working mouldings. Some of them are adapted to
planing concave surfaces. They are interesting as
showing how the work Which is now done by ma-
chinery was formerly done by hand.
Have you seen the Old -Time Planes in display?
The mechanical laboratory is indebted to Mr. Frank
A. Whitten, class of 1898, Chief Engineer of the
General Motors Truck Company at Pontiac, Mich.,
for an Ashcroft planimeter. This instrument is the
more interesting because it has been used for so
many years by one of our own successful graduates.
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WORK ON THE construction of the Glenn Over-head Highway Crossing is practically complete
and closes one of the gaps in the present hard sur-
faced pavement of the National Old Trails Highway
from St. Louis to New York. The Glenn Overhead
Highway Crossing is located at the intersection of
the highway and the double main tracks of the St.
Louis division of the Pennsylvania Railroad Com-
pany. This bridge marks the completion of the
fourth structure which has recently been built over
this highway by the St. Louis division between Ind-
ianapolis and Si. Louis. Work on a fifth structure,
Ninth Street Subway at East St. Louis, Illinois, will
soon be started.
Preliminary plans of the Glenn Overhead Highway
Crossing were prepared by the Indiana State High-
way Commission. These plans provided for the lo-
cation of the new Highway approximately 70 feet
north of the Old Road, and it followed the grade and
alignment of the T. H. I. & E. Tractoin Company's
track, within the limits of the ruling approach grades.
The centerline of the new overhead highway bridge
was made parallel with the centerline of the through
steel girder bridge of the Traction company and
spaced 23 feet 6 inches on centers. The angle of
skew between these Bridges and the tracks of the
Railroad Company was 29°22'. It could have been
possible to have taken the highway across the tracks
more nearly at right angles, but it would not have
been possible to obtain as good an alignment and the
savings on the bridge would not have offset the sav-
ings obtained in taking advantage of the traction line
embankment, as the grading quantities would have
been practically three times as large. On the basis of
these preliminary plans, an agreement was executed
on April 20, 1923 between the Indiana State Highway
Commission and the Pennsylvania Railroad Company,
covering the elimination of the grade crossing and
the construction of the overhead highway crossing.
In accordance with the Indiana State Highway Act
governing separation of grades at railroad crossings,
the agreement provided that the Highway Commis-
sion should share equally, in the cost of the work
between the intersections of the ruling approach
grades with the natural ground line, except for the
cost of the concrete pavement, and extension of the
arch over Lost Creek. Outside the limits of the
ruling approach grade the State Highway Commis-
sion assumed the entire expense of the work. This
agreement also provided that the Railroad Company
should have charge of the work under the direct




Fred J. Hoberg, '14
Assistant on Engineering Corps, Penn. R. R.
Deadly crossing on Pennsylvania Railroad, east of Terre Haute, over National
Highway remedied by an overhead highway crossing
Way, subject to the approval and inspection of the
Indiana State Highway Commission and the U. S.
Bureau of Public Roads. It was necessary for the
Highway Commission to secure approval of plans
by the U. S. Bureau of Public Roads in order that
they be reimbursed by the Government under the
Federal Aid Law for 50 percent of the State's cost
of the work.
An agreement was also executed between the High-
way Commission and the Terre Haute, Indianapolis
and Eastern Traction Company covering the pur-
chase of right-of-way for the new highway and pro-
viding for the construction of an approach grade at
the Glenn Orphan's Home to replace the subway un-
der their tracks which was closed by the embankment
of the east approach grade o fthe new overhead high-
way.
Final plans for the substructure and superstructure
of the overhead highway bridge were prepared .by
the Railroad Company. The Highway Commission
furnished the final location and grade plans and
plans for the extension of the arch under the T. H.
I. & E. Traction Company's track over Lost Creek.
The overhead highway bridge consists of a three-
span, half-through, steel girder bridge entirely en-
cased in concrete for protection and ornamental pur-
poses. The abutments of the substructure are of re-
inforced concrete counterfort type, and the piers are
column type reinforced concrete. The bridge takes
care of the two existing main tracks under the center
span and provides for a future development of third
and fourth tracks under the end spans.
The metalwork in superstructure was designed in
accordance with the Indiana State Highway speci-
fications and the mill and shop work was done under
the Pennsylvania Railroad specifications. The girders
for the center spans were 70 feet 4 inches and for
the end spans 44 feet 0 inches, all girders 6 feet 0
inches high and spaced 21 feet 0 inches on centers,
leaving a clear roadway between curbs of 19 feet
8 inches. The bearings for the girders of the center
span and the end spans resting on the piers were
fixed •and expansion bearings provided on the end
spans resting on abutments. The floor beams, at
right angles to the girders were spaced through the
bridge at approximately 10-foot centers, and the end
of the floor beams resting on abutments, due to skew
of bridge, were provided with expansion bearings.
Seven rows of floor stringers, parallel with girders
were riveted together to floor beams continuously
through bridge and expansion bearings provided on
the ends which rested on the abutments. Erection of
the steel girders was accomplished without inter-
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ference of railroad traffic, all girders being placed by
the Railroad Company's wrecker derrick with the ex-
ception of the west end span where is was impossible
for the derrick to reach the span from the acute angle
on account of the Traction Company's Bridge. This
span was set with the assistance of gin pole and hoist-
ing engine furnished by the contractor, who handled
the end of the girder at west abutment, the wrecker
derrick handling the end of girder resting on pier.
The construction of the substructure of the new
bridge made it necessary to remove the wing from the
east abutment of the T. H. I. & E. Traction Com-
pany's bridge. The cut-off line was 10 feet from the
center line of their track, and in order to carry their
traffic while the embankment was removed under
their track, a four-span pile trestle bridge was con-
structed immediately behind their abutment. The
embankment behind the wing was removed by clam
shell bucket operated from the 60 foot boom of a
stiff leg derrick and the concrete wing removed by
blasting.
Preliminary test drillings for the substructure
showed quite a variation as to the depth and character
of the foundation material. The design of footings
was based on a maximum safe bearing pressure of
5,000 pounds per square foot. The test drillings for
the west pier and west abutment showed that the
depth to the foundation material was from 5 to 10
feet deeper than that found under the east abutment.
A notation was accordingly placed on the plans to
carry the pier footing to a solid foundation, and that
wood piles or short concrete columns would be used
under the west abutment. Excavation for the west
abutment was first started, and the foundation ma-
terial at the bottom of the footing was found to be
yellow clay. A soil test developed that this material
would give a safe bearing pressure of only 3,000
pounds per square foot. It was then decided to use
the short concrete columns to reach the hard pan
feet below. The holes for these columns were
dug with post hole diggers and no forms were re-
quired in the clay for the pouring of the concrete.
Under the west pier it was necessary to go down
about 372 feet deeper than the clevations for the
bottom of footing as called for on plan, but this was
easily taken care of by increasing the height of pedes-
tal blocks under the columns and by using stub bars
to splice out the steel already on hand. Under the
east abutment the foundation material next to the
Traction Company's abutment and for about half
way under the new highway abutment was found to
be a very hard hard pan and for the remainder of
the foundation a very hard red clay. At about 20
feet from the end of the wing there was a drop of
about 4 feet in the material and footing of the "T"-
type wing at this point was jogged down to rest on
this material.
The extension to the 31-foot, 3-inch span arch of
the T. H. I. & E. Traction Company over Lost Creek
was a difficult little job. Here it was necessary to sup-
port the Traction Company's embankment while the
concrete wings of the Traction Company's arch were
removed. It also required the removal of the stone
wings of the present bridge under the old road as well
as two old brick pier of a former steel viaduct which
carried the Traction Company over the railroad. The
foundations for the arch and wing walls required the
driving of ninety-two 30-foot wood piles. Most of
the work of the driving piles, placing arch centers,
and pouring concrete in arch circle and parapet walls
was accomplished by the use of a stiff leg derrick
located on the west bank of the creek. Thirty-five
foot leads were hung on the end of the 60-foot boom
for the driving of the piles, and the pouring of con-
crete by derrick was handled from the mixer in steel
buckets.
The grading consisted of about 35,000 cubic yards,
23,000 cubic yards for the west approach, 10,000 cubic
yards for the east approach and 2,000 cubic yards for
the Glenn Home Approach. The material for the
west approach was secured from the cut at the ex-
treme west end and from the side borrow pit next
to the old roadway. The material for the east ap-
proach was secured from borrow pit at a cut along
Railroad Company's right-of-way, immediately east
of the Chamberlain Road crossing where a great im-
provement was made in the view of approaching
trains by this cut. Practically all of the grading was
hauled by motors pulling five 13/2-yard Koppel cars
on narrow-gauge track.
There was practically no interference of traffic
along the old roadway during this work. At the cut
at the west end of the west approach where the con-
crete pavement is met, it was necessary to borrow a
strip of land outside of the highway in order to build
a temporary run-around about 600 feet long around
the cut. Along the west approach where the borrow
ditch was dug next to the old roadway, a guard rail
of old piling was laid along the edge of road, cleated
together at ends and spiked behind to keep the piles
from being pushed off into pit. This probably served
better than a guard fence as there would be very little
chance for autos to push the piles over into the pit.
A 24-hour per day, crossing watchman protection was
also furnished at the Railroad Crossing.
A temporary surface of cinders has been placed on
the approaches by the Highway Commission and it
has been turned over for traffic so that the fills will
become settled before the construction of the concrete
road slab, to be built next fall.
Work on this project was done under contract on
a unit price basis, except for the work of the encase-
ment of th esuperstructure of the overhead highway
bridge which was on a lump sum basis. The cost of
the work being done at this time will be approxi-
mately $80,000 divided $20,000 for the superstructure
and $60,000 for substructures and grading. The
writer was in charge of field work during construc-
tion.
Melted!
At the Bureau of Standards, Washington, thorium
oxide, most resistant to heat of all known substances,
was melted (for the first time in history) by 0. C.
Fairchild and C. G. Peters. Platinum melts at a
temperature of about 3,200 degrees Fahrenheit, but
that does not begin to phase thorium oxide. Its
melting point is probably over 6,000 degrees, which,
of course, no thermometer can measure. It is used.
commercially in gas mantles. A gas flame does not
affect it, but an electric arc may. The oxide does,
however, shrink in volume at high temperatures.
Thorium oxide has been utilized to make crucibles
for holding molten platinum. The oxide itself was
melted only in a hollow formed in a heap of its own
powder.—times.
Mr. Fairchild is a graduate of Rose of the class
of 1912.
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Power in the Iron and Steel Industry
Some
Oarton R. Shover, :90
interesting facts about power and the motors used in the iron and
steel industry presented before the World's Power
Conference at Wembly, Eng.
WHILE reciprocating engines still comprise thelarger proportion of power units, the turbine is
coming more and more into use. In 1909, the turbine
was not considered of enough importance to be listed
separately in the census report, but the 1919 report
gives 955 units aggregating 893,884 hp. or 21 per cent
of the total steam power listed. Two manufacturers
of turbo-generators report records of 334 units of
their make ranging in size from 300 kw. to 17,000 kw.
and totaling 908,425 kw. as being in use in the iron
and steel industry at the end of 1923. Of these units
66, totaling 357,375 kw. or 39 per cent have been in-
stalled since 1918.
The 160 per cent increase in the capacity of in-
ternal combustion engines would, alone, indicate a
very radical tendency in that direction, but conditions
have changed. The years 1905 to 1914 might be
termed the "Gas Engine Era" in the development of
steel works power, since the major portion of the
total capacity was installed during that period.
Increase in speed, capacity and efficiency of the
turbine together with its lessening cost per hp. have
swung the tendency towards it, and close inquiry
shows the installation of only five gas engine generat-
ing units aggregating 21,140 kw. capacity with no
blowing units since 1918. This capacity compared
with the 357,375 kw. turbo-generators previously men-
tioned as having been installed during the same period
clearly shows which method of power generation is at
present preferred. The advantage which the internal
combustion engine has in regard to heat efficiency will
probably bring it into favor again when fuel has ad-
vanced a certain amount in cost (apparently to about
$10.00 per ton) particularly if the installation cost
can be reduced and reliability increased, but until they
occur the gas engine is not likely to be restored to
favor in America. •
It will be noted that while the increase in the total
capacity of motors operated from plant power was
1,113,576 hp. or 140 per cent, the increase in capacity
of motors operated from purchased power was
727,475 hp. or 949 per cent. The increase in capacity
of motors operated from purchased power being so
nearly equal to that of motors operated from plant
power shows that purchased power must be con-
sidered as part of the power system, and this is fur-
ther greatly emphasized by the difference in the rates
of increase, indicating the tendency to depend more
and more on electric power generated outside the
works, principally by public service companies.
* Consulting Engineer, Pittsburgh.
t Courtesy of Iron and Steel Engineer, September, 1924.
While some by-product fuel and waste heat is used
for power generation, a large quantity of coal is con-
ginned. That there is more than sufficient waste heat
available for power alone in plants having coke ovens
and blast furnaces is shown in the following calcu-
lations. These figures are general and some assump-
tions were necessary, but they are believed to be fair,
also figures used for power requirements, efficiencies,
etc., taken from the Association of Iron & Steel
Electrical Engineers' charts are averages from actual
practice, and the whole picture, together with the de-
ductions, shows the possibilities of saving immense
amounts of coal.
Assume that all power, except for blowing the
blast furnaces, is applied electrically, that all steel is
made in open hearth furnaces, and that all coke is
made in by-product ovens. The tonnage of coke,








Sheet bar 5,228,131 245,722,198
Finished steel  26,452,004 2,359,293,524
Total 4,439,203,927
Call it 4,440,000,000
Above figures are for power delivered to the mo-
tors. A.C. power is transmitted direct or by long dis-
tance high tension lines with step- up and step-down
transformers, and some of it is converted to D.C.
Some power is generated and delivered as D.C.
To obtain coal requirements generation, transmis-
sion and conversion losses must be considered.
Assume
All power generated A.C. by turbo-generators.
All power transmitted through high tension long-
distance lines with step-up and step-down transform-
ers.
Under the above assumptions, the losses will be at
least as much as they are under actual conditions.
The "Power Chart" shows that 1.73 lbs. of coal
will deliver 3115 btu. to the motors, therefore it will
require 1.9 lbs. of coal to deliver 3412 btu. or 1 kwh.
Call it 2 pounds..
4,440,000,000 X 2
3,964,287 tons
2240 Call it 4,000,000 tons
This is, the coal equivalent of 4,000,000 tons should
furnish all the power required for making the United
States 1922 production of coke, pig and ingots, and
rolling the ingots into finished product.
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TOTAL COAL OR ITS EQUIVALENT





Total waste coal required 16,705,485







Total coal equivalent of waste heat 22,857,576
Total steel requirements 16,705,485
Excess 6,152,091
PRESENT PRACTICE
On the basis of Pittsburgh District for power only
Tons
Coal or equivalent-34,568,418 x .5922 20,471,417
Waste heat equivalent — 40 per cent 8,188,567
Actual coal — 60 per cent 12,282,850
This would mean that on an average twice as much
waste heat alone as should be required is used for
power purposes, to say nothing of half as much again
coal in addition, or a total of five times the calcu-
lated requirements, which offers a fertile field for the
development of future economies.
Considerably more pig iron is made than is re-
quired for steel, also more coke than is used in blast
furnaces, and although the waste heat estimated is
there, the amount available for products necessary to
produce the finished steel would be:
Average pig iron per ton of ingots—lbs 1,340
34,568,418 X 1,340
tons pig  20,679,321
2,240
Average coke per ton of pigs—lbs 2,100
20,679,231 x 1.05 Net tons 21,713,287
Pig not used for steel — tons 6,540,583
Coke not used for pig — net tons 15,410,725
Tons Coal
6,540,583 X 29 1,896,769
14,410,725 x .35 5,393,754
7,290,523
Surplus as previously estimated 6,152,091
Deficiency 1,138,432
This means that while there is an excess of waste
heat over the calculations for the entire industry,
there is a slight deficit when finished steel and only
the pig and coke necessary for its production are con-
sidered.
Tons Coal
Coal per net ton of coke  1.34
37,124,612 x 1.34  49,746,980
"Mineral Resources" for 1921 states that in aver-
age years 106,250,000 tons of coal are required for the
iron and steel industry, which is over twice the re-
quirements shown above, not to count the equivalent
of over 6,000,000 tons in the form of excess waste
heat. This excess coal alone amounts to the entire
estimated consumption for domestic purposes.
Coke ovens and blast furnaces operate continu-
ously, whereas steel works and rolling mills are nor-
mally idle over the week-end, consequently about one-
seventh of the waste heat from the principal sources
is given off when there is no use for it by its largest
consumers, which also means that even in the ideal
plant there would probably be a shortage of power
from waste heat during six days of the week. This
condition can be met by interchanging electric power
with the local public service company. The steel
company would take a comparatively small average
amount of power during the week, and over week-
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ends the public service company could shut down part
of its capacity; thus in the final analysis, saving the
waste heat from the coke ovens and blast furnaces
during that period. There are at least three places
where this arrangement is in force and two others
where negotiations towards this end are now in
progress.
Power Application
Power is applied direct or through electricity, com-
pressed air or hydraulic pressure, but the amount used
by the two last is so small a percentage of the total
that it can be neglected.
Direct Drive
By direct drive is meant the operation of apparatus
by the original prime mover, whether direct connected
or operating through gears, belts, shafting, etc., and
was the original method of mechanically operating
iron and steel works machinery.
Gas Engines
Because of its lack of overload capacity and in-
ability to adapt itself to sudden changes in loads, the
internal combustion engine is not suitable for driving
roll trains or other apparatus of this character, but it
is well adapted for driving the tubs of reciprocating
blast furnace blowers.
Turbo-Blowers
Due to lower first cost and convenience of opera-
tion, the turbo-blower has of late years made con-
siderable headway and while it can show advantages
in every respect over the reciprocating steam engine
for blowing blast furnaces, the gas engine surpasses
it in thermal efficiency, in fact there is still a ques-
tion in spite of higher first costs and operating ex-
pense, as to which of the two types of blowing units
will show the better returns on the investment re-
quired.
The first turbo-blower used for blast furnaces was
installed in 1909 and up to date 53 such units have
been installed for blowing blast furnaces and seven
for Bessemer converters. There are also about 25
turbo-compressors in the iron and steel industry fur-
nishing air at 100 pounds pressure or more. The
popularity of this form of blowing unit is shown by
the claim of one manufacturer that during the past
five years out of a total of 22 blowing units installed
at blast furnaces, 20 were of the turbo type, the re-
maining two being reciprocating steam engines. One
large plant having reciprocating steam and gas engine
has recently placed an order for six turbo-blowers
to replace reciprocating steam blowers, and other
similar changes are being given careful consideration.
Turbine Drive
In 1914, a turbine was direct connected to a roll
train, and although this outfit is still operating, it has
never been duplicated, consequently it can be assumed
that the results of such drive are not satisfactory.
Electric Motors
The first use of the electric motor in the steel in-
dustry in America reported to the Association of Iron
& Steel Electrical Engineers was the installation of
three small units in 1891.
A yield of 75 per cent for the finished tonnage
would require 38,866,780 tons of ingots, or 66 per
cent of the total ingot capacity. As the data from
which this table was prepared represents conditions
in the entire industry, it would be fair to apply this
ratio to motors, which would mean a total of over
1,900,000 hp. motor capacity driving auxiliary appara-
tus, a remarkable growth in 32 years.
(Continued on Pace 30)
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Improving the Sub-Grade for Pavement
Foundations
Improving the sub-grade will save money in constructing Public Roads Road
foundations will be saved by studying sub-grade conditions
Richard Kadel, '26
VAST SUMS of money are being spent on high-way and street pavements each year, and it is
very practical to give the soil and foundation con-
ditions of pavements consideration as to their lasting
possibilities in proportion to the increase in traffic.
The character of the soil should be studied especially.
If it is lacking substance to support the pavement
and its traffic during all seasons of the year, the
deficient material should, by all means, be mixed
with the soil in the correct proportion.
The United States Bureau of Public Roads has
been, and is now, carrying on tests of sub-grade con-
ditions, the results of which will be of great assist-
ance to engineers designing and constructing pave-
ments. Others, also, are devoting a great deal of time
to this matter, and a considerable amount of data is
being obtained from which some valuable conclusions
may be drawn.
Of course, in making the sub-grade, the kind and
condition of the soil is the important factor. When
the sub-soil consists of some good granular and
porous material such as sand, a foundation 6 inches
deep of the standard 1 :3 :6 mixture of Portland
cement-concrete is sufficient for the demands of
modern traffic. But the conditions in many localities,
where the soil consists of clay or other material which
may become plastic, are such that they may not
afford sufficient support for the foundation during
part of the year. There are several ways of handling
this situation. The load may be spread over a greater
area of soil by increasing the depth of the concrete.
This is the older practice, but it is expensive; and
if the soil is one which has a considerable volume
increase with the increase of its water content, this
will not help much as the swelling of the soil will
heave the heavier thickness of concrete about as
readily as it will the lighter.
As a result of the tests, a newer and better way
has been found. Instead of using a greater depth
of concrete under such conditions, a layer of the
sub-soil is removed and is replaced by a porous and
granular substance such as sand, gravel, or cinders.
This coarse layer not only provides ample drainage,
but distributes the load over a larger area as does
the ballast under railroad ties; also, it decreases the
friction on the underneath side of the concrete, and
thus lessens the tendency of the concrete to crack.
It is known that with clay against the under side of
the concrete, a very small difference in temperature
between it and the concrete will cause a condensation
of moisture on the under side of the pavement. This
moisture freezes in cold weather and adds to the
volume increase and consequent heaving of the pave-
ment. However, with the porous layer between the
foundation and the clay sub-soil, there is no con-
densation on the bottom of the concrete, and this
trouble is avoided.
Since the heaving value of clay sub-soil depends,
to a great extent, on its moisture content, a great
many methods have been tried for improving the
clay sub-soils. Important information was obtained
in the Bates Test Road in Illinois, in that the tests
showed that clays with their normal moisture content
were found to resist both an increase and a decrease
of moisture. Under each edge of one section of the
road a tile drain was laid 24 in. below the sub-grade.
The trench was back-filled with cinders, and free out-
lets were provided for the drains. During a period
of three years, the moisture content of the sub-soil
of this section was observed and compared with that
of adjacent sections without such drains. No measur-
able difference in the moisture of the sub-grade was
found. Then a similar test was made on a section of
the Chatham Road, which had a different character
of clay. Here, however, the drains were placed at
each edge of the pavement at a depth of 42 in. below
the sub-grade. A greater amount of moisture was
found at all times in the soil with the drains than in
that of the adjacent sections without drains. Al-
though no attempt was made to explain this, it is
probable that the clay was somewhat dry and took
advantage of the tile openings to absorb moisture
from outside sources. At least it showed that the
tiles did not improve sub-grade conditions. Then
tests were made by reversing the process in the case
of each of these roads, and attempting to further
saturate the clay under them. This was also un-
successful as it was found that with the normal sum-
mer saturation, these clays resisted further satur-
ation. So, the attempt to control the moisture content
of these clays by means of tile drains was a failure.
Other experiments indicated that if the moisture
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content of these clays was reduced to a point where
they were dry enough to crumble readily, absorption
took place rapidly until the point of saturation was
reached, when the absorption stopped.
There are many soils between the sands and the
clays which are mixtures of the two. It is a question
to decide which one of these will properly support a
pavement, and which one will require a porous layer
under the pavement foundation. The Bureau of
Public Roads is investigating this question, although
it is probable that no very definite conclusions will
be drawn because of the many kinds of clays in the
soils, and their mixtures. However, it might be con-
cluded that a soil which contains much clay and is
high in water absorption will have a high volume
change, and consequently requires the placing of a
granular layer of sub-soil. The experience and judg-
ment of the engineer must decide where to draw the
line in most cases. There are many instances where
the clay will be found only here and there, in spots.
Of course, it will be necessary to substitute the gran-
ular layer for the sub-soil at these points only. Where
the clay content is not so high, it will be more eco-
nomical and just as practical to spread a small amount
of sand or granular substance on the soil, and plow,
or work it into the sub-grade in order to make it
sufficiently porous.
Tests are being made to determine the required
depth of the granular layer when it is to be laid.
Good results have been obtained by the use of 4
and 5-in, depths, and many engineers report that ex-
cellent results are being obtained with some clays by
using only a 3-in. layer. In tests with some clays,
a 2-in, depth with careful placing of the sand has
proved successful. In actual practice, it wiuld be
better to use a thickness greater than 2 in. because
of the difficulty in obtaining a sufficient uniformity
of depth.
Another advantage of a greater depth of the gran-
ular layer is that this layer will distribute the loads
better than on sub-soil. Tests seem to indicate that
it is possible to decrease the thickness of the standard
6-in, concrete foundation by the use of a granular
layer, because it distributes the load over a greater
layer of sub-soil. Tests of this nature are of im-
portance from an economic standpoint, and more are
being made.
If further results confirm those already obtained,
a great amount of data will be available from which
the engineer may draw his conclusions as to what
extent the depth of the concrete foundation can be
reduced. Also, it should help him to determine the
use of other and less expensive form of foundations
for use in the highways and streets of smaller cities
and towns.
The practicability of decreasing the thickness of
the standard concrete foundation was demonstrated
by Mr. C. D. Pollock, a Consulting Engineer in New
York City. In a paper which he presented before the
American Society for Municipal Improvements, he
stated that in New York, a large amount of granite
block pavement had been laid on a 5-in, cement-
concrete foundation on sandy and gravel sub-soils
without foundation failures. He also stated that he
had laid many miles of asphalt on a similar found-
ation without foundation failures. Mr. Pollock ob-
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tamed very good results by using a rolled broken
stone base on sandy and gravel sub-soils where the
road was open to heavy traffic. In this case the road
was paved with granite blocks, and the location was
such that no trench openings was required.
However, it is desirable to use the standard 6-in.
concrete foundation in the larger and faster-growing
cities, because if the backfill in the trenches settles
as it is likely to do when there are frequent openings
along the streets, due to the changes in structure,
then the bridging effect will be valuable. A better
and more durable pavement surface may be had by
saving on the foundation where fewer openings are
likely to be made.
Since standardization has become a matter of public
policy in the last few years, it is altogether probable
that the standard 6-in, depth of foundation has been
used many times when a lesser depth would have
sufficed. The sub-grade should have been standard-
ized instead of the foundation, and now that the data
from the tests are being compiled, a means is pro-
vided whereby some standard of sub-grade require-
ments can be furnished the engineer. The observance
of some such standard would result in a reduction
of the construction cost per mile of the foundations
for roads and highways, and a consequent saving in
public funds. It would naturally follow then, that
the entire cost of the road would be considerably
reduced. This saving could be used for constructing
more miles of the same road, or for laying more
durable surface forms per specified length of road,
thereby increasing its wear-resistance and prolong-
ing its life. It would be more economical to put the
savings to this last use, as the increase in the life
of the road would result in a decrease in maintenance
cost.
So it can be seen that a double saving for the
community would be the result in saving on the
foundation by improving the sub-grade. It is hoped
that the final outcome of the tests will be successful,
as the community would benefit both practically and
economically by the observance of some such sug-
gested plan.
Gems From a Senior
Examination
The Bendix drive takes care of the high currents
going to the battery.
In the Diesel cycle, the air is compressed before it
enters the cylinder.
The condenser is to keep stray sparks from the
circuit.
The Bendix drive is the drive shaft to the gen-
erator.
In the Diesel engine compressed air is sucked into
the cylinder.
The ignition coil serves to step the voltage up or
down.
The Diesel engine must be too large for marine
work.
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The First World's Power Conference
Prof Frank C. Wagner
President of Rose Polytechnic Institute
T FIRST WORLD'S POWER CONFERENCEwas held in the Conference Halls of the British
Empire Exhibition at Wembly, London, from June
30 to July 12, 1924.
The British Empire Exhibition was participated
in by Great Britain and her colonies. Other nations
were not asked to make exhibits, but were of course
cordially welcomed as visitors. Quite elaborate and
interesting exhibits from Canada, Australia, India,
South Africa, and other British colonies portrayed the
resources, climate, mode of living, business oppor-
tunities, etc. in the respective countries. At the same
time the exhibit of English manufactures, machinery,
railroads, steamships, etc. was very large and in-
teresting.
The object of the Exhibition was to, bring together
people from all parts of the British Empire for a
better acquaintance with each other and with the
economic possibilities of other portions of the Em-
pire. It might very well lead to the migration of
Englishmen to the colonies where greater oppor-
tunities awaited the young and the energetic. It also
brought to the attention of men from the colonies the
multitude of new machines, devices, and products
which England was prepared to furnish.
The Exhibition was interesting also to outsiders as
showing the progress which was being made in manu-
facturing and in engineering. The Engineering Ex-
hibit was quite representative and afforded an easy
and quick way to come abreast of the progress in all
lines of engineering development.
Wembley is on the outskirts of London and is
easily reached by buses from all parts of London, as
well as by train through the underground tubes. The
bus system in London is unique. There are no street
cars in the central part of London, no trolley poles
and wires, no tracks in the streets, nothing but just
pavements on which all are free to ride. The buses
are double deck affairs quite like the newest buses in
Chicago or the Fifth Avenue buses in New York City.
Instead of having a uniform fare for all distances, as
we do in this country, the fare varies according to the
distance traveled, from one penny to ninepence—from
two cents to eighteen cents of our money. The con-
ductor gives the passenger a coupon punched prop-
erly and which must be shown upon demand. How
the conductor keeps track of how far each passenger
is going I was not able to fathom. In general the
English people are honest, and it may be that reliance
is placed upon the honesty of the individual passen-
ger.
It is a custom, whenever an International Exhibi-
tion is held, to hold conferences of various kinds.
In this case the British Executive Committee sent
invitations to the various engineering societies in the
leading countries of the world to join in a World's
Power Conference. The objects of the conference are
thus stated:
"The purpose of the World's Power Conference is
to consider how the industrial and scientific sources
of power may be adjusted nationally and internation-
ally:
"By considering the potential resources of each
country in hydro-electric power, oil, and materials;
"By comparing experiences in the development of
scientific agriculture, irrigation, and transportation
by land, air, and water;
"By conferences of civil, electrical, mechanical,
marine, and mining engineers, technical experts, and
authorities on scientific and industrial research;
"By consultation of the consumers of power and
the manufacturers of the instruments of production;
"By conferences on technical education to review
the educational methods in different countries, and
to consider means by which existing facilities may be
improved;
"By discussions on the financial and economic as-
pects of industry, nationally and internationally;
"By conferences on the possibility of establishing
a permanent world bureau for the collection of data,
the preparation of inventories of the world's re-
sources, and the exchange of industrial and scientific
information through appointed representatives in the
various countries."
Previous international conferences have been chief-
ly for the purpose of disseminating scientific .and
technical information. This conference had a decided
political and forward looking bearing. There was
an undercurrent of feeling that the men who de-
veloped and controlled power were to be the influential
men in the different countries and that if they could
be brought to think internationally on questions in-
volving the use of mechanical power, a long step
might be taken toward bringing about a better un-
derstanding between nations.
There were other notable meetings following the
Worig.Power Conference, as the Conference of
Advertising Managers and the visit of the American
Bar Association, some two thousand strong, to Eng-
land. These, too, were expected to promote a friendly
feeling between England and the United States.
But it is significant that more time was given to
the World's Power Conference than to either of the
other visits and that many more nations were repre-
sented. In all thirty-nine nations were represented
in the Power Conference by delegates. Technical
papers were presented by representativs of all the
leading countries of the world.
For the American delegates the conference began
on its social side when they left New York. The
Cunard Line steamer "Scythia" was reserved for the
American delegation. Over two hundred of the
American delegates with their families were on board.
The American Society of Mechanical Engineers, the
American Institute of Electrical Engineers, and the
American Society of Civil Engineers were all well
represented in this company.
At the opening session of the conference the usual
addresses of welcome were made, the Prince of Wales
being among the speakers. The reply on behalf of
the American delegates was given by Mr. 0. C.
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Merrill of the National Commission.
The Earl of Derby who presided at the opening
session, emphasized in his address the need of inter-
national co-operation in the use of the world's sources
of power. Some countries are blessed with an abund-
ance of water power, others have large coal deposits,
oil, etc, while still others have little or no power
sources within their boundaries, but must import
fuel from abroad. The supplies of coal and oil are
limited in extent. They may last a few hundred
years, but what then? Is it not the part of wisdom
for all nations to co-operate to consider how the
known sources of power may be used economically?
Some nations have a superabundance of water power,
while other nations nearby must import fuel to gener-
ate power. How about transmitting power as such
from one country to another? This immediately
raises international questions, and such a conference
as this is the place to study the problems. It is
evidently not to the interest of mankind as a whole
to use up precious stores of coal and oil in one
country while in a near-by country water power is
running to waste.
Then there are questions relating to power develop-
ments within each country. Shall the government
develop power resources or shall the matter be left
to private initiative? How far shall governments ex-
ercise control over power stations built and operated
privately? What is the experience of the different
countries in this regard? These are political ques-
tions, but the only way to settle them right is to try
them out. The results of actual experience in differ-
ent countries are well worth studying and comparing.
Replies to the addresses of welcome were made by
representatives of United States, France, and Italy.
The address by Mr. 0. C. Merrill on behalf of dele-
gates from the United States was listened to with a
great deal of interest both on account of the high
level of thought in the address itself and also be-
cause the English people were very anxious to know
how the people of the United States really felt to-
ward international cooperation. it was thought that
the expressions of engineers and business men might
be more representative than the utterances of poli-
ticians.
Mr. Merrill brought the assurances of hearty co-
operation in matters for which the conference was
called and voiced the hope that the gathering to-
gether in international conferences such as this would
result in better mutual understanding and tend to
prevent a recurrence of another great war. The
hearty applause following Mr. Merrill's address in-
dicated that he had struck a responsive chord.
In the evening of this first day of the conference
a banquet was held in Queen's Hall for all the dele-
gates. The character of the function may be judged
from the price, which was twelve dollars per plate.
A goodly portion of the price was evidently spent
on liquid refreshments.
One or two English customs strike one as interest-
ing. Behind the toastmaster stood a man in uniform
provided with a gavel and a loud voice. He rapped
for order and then said in sonorous tones: "I pray
you keep silence for your toastmaster." The first
toast proposed was to "His Majesty the King"; the
second to "Her Majesty the Queen, Queen Alexandra,
H. R. H. the Prince of Wales and the other members
of the Royal Family."
In this case a third toast followed to "The Sover-
eigns of the Kingdoms and the Presidents of the
Republics represented." These three toasts were not
responded to by speeches.
Then followed a toast to "The First World's Power
Conference" proposed by the President orTrie Con-
ference, the Earl of Derby and responded to by M.
Arbelott, Vice-President of the National Committee
for World Power Conference, France; by M. F. V.
Hansen, Chairman of the National Committee,
Sweden and by Mr. Samuel Insull, Vice-Chairman of
the National Committee, U. S. A.
The next toast "Our Guests" was proposed by Mr.
S. Z. de Ferranti, Member of the British Executive
Committee, and known to all electrical engineers as
a pioneer in the development of alternating current
transmission for lighting and power.
This toast was responded to by Mr. Frank Hodges,
M. P., Civil Lord of the Admiralty, in a very interest-
ing address showing the attitude of the present min-
istry in England toward wars and the making of wars.
The toast was further responded to by M. J. G.
Bellaar Spraiijt, Vice-President of the National Com-
mittee, The Netherlands, and Col. Sir James Allen,
Chairman of the National Committee, New Zealand.
I mention these names partly to show the inter-
national character of the conference and partly be-
cause it was a matter of great interest to me to see
and hear men whom I had known before only by
reputation.
As a partial return for the many courtesies shown,
the American Committee gave a banquet to the dele-
gates at Hotel Cecil in the evening of July third.
After the customary toasts to the king and to the
sovereigns and presidents, an address of welcome
was delivered by Dr. Arthur T. Hadley, for many
years president of Yale University. Responses were
made on behalf of four countries, among them Japan,
The closing speech was by Dr. A. E. Kennelly,
Professor of Electrical Engineering at Harvard Uni-
versity.
Not all of the conference consisted of social func-
tions, however. After the first days the conference
split up into three sections, running simultaneously,
one dealing with the generation of power from fuels,
one dealing with transmission of power, chiefly elec-
trical, and one devoted to water power, financing, etc.
The number of papers was so great that two solid
weeks were occupied. Each author was allowed a
short time—five to twenty minutes—to present a
synopsis of his paper and then a further limited period
was allowed for the discussion.
The Transactions of the Conference are to be
printed and the magnitude of the conference may be
realized when it is considered that there will be 320
separate papers written by prominent men in nearly
all the countries of the world and forming four vol-
umes of fourteen hundred pages each. A copy of
these Transactions has been ordered for our library.
It would of course be impossible to give an idea
of the subject matter presented in all of these papers.
I will mention only a few in which I was especially
interested.
An extremely valuable paper was presented by Mr.
Francis Hodgkinson upon the development of the
Steam Turbine and its present preferred construction
as worked out by the Westinghouse Electric and
Manufacturing Company. Sir Charles Parsons the
(Continued on Page 29)
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Some Points in Efficient Broad-
Casting Reception
Frank M. Stone, '20
Instructor in Electrical Engineering, Rose Polytechnic Institute
N THIS article I am going to point out and en-
deavor to explain some points which the ordinary
operator of a radio set usually fails to understand
or take into account.
All users of radio sets are aware of the great dif-
ference in the range of a receiver at night in contrast
with its range in daylight, and also the notable in-
crease in its range during the winter months. These
effects are attributed to the variation in the absorption
occuring at these times. This absorption of the waves
or attenuation is analagous to the absorption of sound
waves by certain materials called "sound insulators,"
only in this case the effect is caused by the variation
in the medium through which the waves pass. This
variation is caused by the action of the sun's rays on
the medium. Experiments have shown that the ef-
fect is greater when one station is in twilight and the
other (receiver) in darkness. The medium does not
entirely recover from the effects of the sun's rays
during the period of darkness, but seems to recover
spasmodically causing a swinging or fading of the
signals at times. This swinging or fading is absent
when both sender and receiver are in daylight. This
effect is beyond remedy in any type of receiver, as it
is caused by a variation in the amount of energy
reaching the receiver and not by anything within the
set. It can, however, be compensated for by a cor-
responding increase in the amplification within the
set as the received signal fades.
The range of the set is limited by the power of the
sending station and the condition of the medium con-
ducting the waves. It happens then, on certain nights
when conditions are favorable, that a single tube re-
ceiver can reach from coast to coast; but such distance
cannot be reliably given as the range of the set. Do
not expect your set to do the impossible. Have some
respect for it. It is a marvelously sensitive piece
of apparatus, and when you realize its sensitiveness,
you will excuse its defects. The amount of energy
which your sets abstracts from a passing wave is
approximately measured by the intensity of the light
which would strike its aerial or loop if the light were
to come from an ordinary street lamp placed in the
position of the broadcasting station. While it is
true that but very little power is required to produce
a loud signal in the usual loudspeaker, this energy
must be furnished by the amplification of the almost
infinitesimal amount abstracted from the passing
radio wave. There must be no distortion of the
original signal during the process of amplification,
nor can there be any extraneous noises introduced,
although the energy be increased a thousand times.
When we think of how well even the most crudely
constructed receiver fills these requirements, it be-
comes wonderful indeed.
The vacuum tube is the heart of any radio set, re-
ceiver, or broadcasting station, and the progress of
radio telephony has gone hand in hand with the de-
velopment of this versatile device. As early as 1906
successful demonstrations were made of radio tele-
phony over long distances, but the apparatus of that
time was not commercially suitable, and the art had
to wait for the development of the vacuum tube. The
tube as it now stands is the results of years of pains-
taking research and the solution of difficult manu-
facturing problems. The story of the development of
the vacuum tube is as fascinating as any novel.
There are many circuits which are being used in
receiving sets, and each has its own merits, but they
all make use of one fundamental principle: viz., elec-
trical resonance. The adjustments which one makes
when tuning in a station are those required to bring
about a condition of electrical resonance within the
set to correspond to the station wanted. In order to
have electrical resonance, two electrical constants
must be present; inductance, usually in the form
of a coil of wire, and capacity as represented by the
fixed or variable condensers in the circuit. A circuit
containing these two constants and a limited amount
of resistance will, if the condenser is charged with a
quantity of electricity and allowed to discharge
through the circuit, vibrate electrically at a certain
frequency in the same manner that a pendulum vi-
brates at a frequency corresponding to its length.
The frequency of vibration of a circuit is proportional
to the product of the capacity and the inductance of
the circuit. Thus, if a circuit is to vibrate at a given
frequency and the industance is increased, then the
capacity must be correspondingly decreased. The re-
sponse of a given electrically resonant circuit to a
vibrating voltage or impulse is a maximum when the
frequency of the circuit corresponds to that of the
impulse or voltage.
Waves of different stations strike the receiving set
and set up in it impulses or voltages which are in-
versely proportional to the wave length of the station.
If now an impulse from a particular station happens
to correspond to the resonant frequency of the set,
then the response of the set to that particular station
will be the maximum. If such is not the case, the
constants of the circuits must be changed so that
there is a correspondence between the frequencies;
this is usually done by changing only one of the con-
stants, that is, by adjusting the variable condensers
or variometers. Different stations are assigned dif-
ferent wave lengths so that they may be separated
within the receiver, and these wave-lengths are not
as a rule an indication of the power of the station
nor of its transmitting range. If two stations have
the same wave length they will be received on the
same adjustments of the receiver. If they are but
slightly different in wave length they may both be
heard on the same adjustment because the response
of the circuit gradually increases to a maximum at
resonance and the response is not zero at points
slightly different from resonance. Thus it may hap-
pen that a very powerful wave from a nearby station
may entirely obscure the signal from a distant station
although their wave lengths are very different.
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The waves from two stations which have very
nearly equal wave lengths will sometimes produce a
peculiar howling which cannot be eliminated by any
adjustments of the receiver. This howling is due to
the combination of the waves to form "beats" and
is called "hetrodyning." Everyone is familiar with
the formation of "beats" in sound waves, that is the
peculiar pulsing which occurs when two notes of
nearly the same pitch are sounded together. The
two sound waves combine to form a third wave of
much lower pitch. In the case of the radio waves,
the pulsing occurs with such a frequency as to be-
come raised to the pitch of the howling heard. When
the waves differ greatly in length the frequency of
the beats is so great that it is not heard.
The receiving set is sensitive to electrical shocks
in similar manner that in which a piano is sensitive
to mechanical shocks, all of the strings being thrown
into vibration if the sounding board is struck a blow.
A radio set will accordingly pick up disturbances
which are not of a radio nature, such as the flickering
of arc lamps, the switching off of ;..n electric lamp in
the room, the sparks occuring at the trolley and
wheels of a street car and in short whenever there
is an abrupt change in the flow of current in an
electrical circuit near the set, the set will give an
indication of it. Accordingly many sets are noisy
simply because they are in a had location and not
because of a defect in the set itself. The wonderful
part of it is that the sets are as remarkably free from
noise as they are when they are practically surrounded




t tuners may be divided into five
different types: (1) the single circuit, (2) the
neutrodyne, (3) the three circuit, (4) the reflexed
tuner, and (5) the super-heterodyne.
Probably the oldest and most common type of cir-
cuit is the single circuit. Its advantages are its dis-
advantages. The primary and secondary of this
tuner are combined in one, thus having the greatest
amount of coupling obtainable which produces the
loudest signals; but if it is allowed to oscillate, it
produces a very strong wave which interferes with
other receivers. The aerial circuit is inherently a
high resistance circuit and cannot be tuned sharply.
It is combined with the secondary in the single cir-
cuit, thus producing a combination which tune
s
"broad" and will not tune out interference due to
commercial spark stations, leaky power lines, and the
60-cycle hum of amateur transmitters, unless the
stations are widely separated.
The neutrodyne is fast gaining favor with the
radio fans. This type of receiver employs neutralized
capacity and tuned radio-frequency amplification. The
vacuum tube is a potentially operated device, and if
the incoming signal is not strong enough to operate
it, then the signal can be amplified by employing
radio-frequency amplification, so that it will operate
the detector. This is the system employed in the
neutrodyne receiver. Radio-frequency amplifiers, if
allowed to oscillate will radiate a wave like the single
circuit, and are very hard to tune because the ampli-
fiers break over into oscillation and are then in a
very unstable condition.
After a station is once located on the dials, they
may be set back to the same place at any future time
and the station will come in. This can be done on
the reflex and super-heterodyne also, but not on the
single circuit and three-circuit tuners unless the volt-
age across the tubes is read with the dial settings.
Then, by putting the same voltage across the tubes,
it is possible to make the station come in on the same
setting of the dials.
Three-circuit tuners were used almost exclusively
by the amateurs before broadcasting began. With
the advent of broadcasting, the single circuits was
put on the market because some persons were of the
opinion that the three circuit was hard to tune. The
same operations to tune a three circuit must be gone
Werner, '26
through to tune a single circuit set, and unless an
operator knows what each dial does on a set, any
set will be hard to tune.
The three-circuit tuner is identical with the single
circuit, except that the primary and secondary are
single coils. The high resistance aerial circuit is
separate from the secondary. The secondary, having
a low resistance, has sharp tuning qualities, and it is
because of this fact that the three circuit tuner is so
desirable. The volume of sound produced by such
a tuner will very nearly approach that of a single
circuit tuner and still maintain a high degree of
selectivity, although just as much volume can be ob-
tained by increasing the coupling between the pri-
mary and secondary coils, or by reducing the dist-
ance between the coils.
Reflex receivers are all right, in theory, but they
usually do not work out in practice. Their advantage
comes in the saving of tubes; that is, they make three
tubes do the work of five. They accomplish this by
a combination of "feed backs" in which the output
of the detector tube is fed back through the radio-
frequency amplifier tubes, then making them amplify
at audio-frequency also. Reflex sets do not usually
work because too great a positive potential is applied
to the tubes, and these become paralyzed and refuse
to function. There are some manufactured reflex
circuit sets which work well. The Radiola Super-
heterodyne (second harmonic) and the Grimes in-
verted duplex are some notable examples.
• The super-heterodyne is the last word in radio
broadcasting receivers, and if properly constructed
will get stations where other sets fail. This circuit,
like the neutrodyne, employs radio-frequency ampli-
fication. The former amplifies at high wave lengths,
while the latter amplifies at the same wave length of
the incoming signal. Long wave radio-frequency
amplifiers are more stable and produce greater ampli-
fication.
The radio-frequency amplifier of the super-hetero-
dyne is tuned to operate at one wave length or fre-
quency, and will not respond to a signal until the
local oscillator of the set produces oscillations which
differ in frequency from that of the incoming wave
by the number of oscillations to which the amplifiers
respond. This is how the received wave is changed
to a higher wave by the phenomenon of beats. With
(Continued on Page 29)
16 THE ROSE TECHNIC
:11111111111111111111111111111111111111111111111111111111111111111111111!111111111111111 111111111111M11111111111111111111111111111111111111111711111111111W11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111..
ALUMNI NOTES
(All Alumni are invited to send in personals of themselves or fellow Alumni)
-11111111111111111111111111111111111111111111111111111111111111111111111111111111 I 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111M11110
1914
Herbert E. Ransford visited the institute on Nov.
25. He is, at present, sales engineer for W. A. Mc-
Comb and Co., Pittsburgh, Pa.
1916
George W. Brooks, who has been in Los Angeles,
has returned to Chicago and is again with the S. 0. S.
Mfg. Co. His address is 3500 South Morgan St.
Richard D. Leitch. who has been employed as
chemical engineer at the government experimental
station of the Bureau of Mines at Pittsburgh, has
been chosen to assist Dr. R. R. Sayers, chief surgeon
of the U. S. Bureau of Mines and surgeon of the U.
S. Public Health Association, in important govern-
ment work. The Bureau of Mines has recently taken
up the problem of stream pollution. with particular
reference to pollution from mine by-products and coke
oven wastes. An endeavor will be made to discover
suitable methods for either keeping the drainage
wastes out of the streams entirely or finding systems
of treating them so that they will be harmless to
fish and suitable for industrial purposes. Mr. Leitch's
education, experience and general interest in fish and
game protection and conservation, led to his choice.
1922
A. R. Watson has just resigned from the District
office of the General Electric Company at Dallas, to
accept a position as "Power Solicitor" for the East
Texas Electric Company, Beaumont, Texas.
Malcolm C. Scott arranged the music for "Dear
Old Rose," which was played when the Rose pennant
was raised over the new Louisville Manual Training
H. S. stadium at its dedication.
1923
Leroy A. Wilson has been appointed District
Traffic Superintendent of the Marion district of the
Indiana Bell Telephone Co. Mr. Wilson has been
with the company but a year and a half, and his pro-
motion comes, therefore, as quite a distinction.
1924
Raymond Fitterer left last month for New Britton,
Conn., where he will engage in metalurgical research
work for the Stanley Tool Co. He has recently com-
pleted some research work for the Highland Iron
and Steel Co., of this city.
1925
J. B. Wilson, ex '25, visited the school Nov. 25.
Wilson is working with the State Highway Commis-
sion and is located at Ft. Wayne, Ind.
ENGAGEMENTS
Jean Wisely, of Terre Haute, Ind., to Rex J. Self,
'20, East Chicago.
Helen Chunn, Terre Haute, Ind., to Maurice Loser,
'24, East Chicago, Ind.
MARRIAGES
Frances Lenore Walker, Minneapolis, Minn., to
Frederick Harry Cash, Kinney, Minn. Mr. Cash is a
graduate of the class of '07, and received his C. E.
degree in '22. At present he is assistant superintend-
ent of the Republic Iron and Steel Co. of Kinney.
Mr. and Mrs. Cash will be at horry! after Dec. 1, at
Kinney.
DEATHS
Word was received this week of the death of
Gustave Willins, Jr., at his home in St. Paul, Minn.
He was a graduate of the class of 1897.
Frank A. Mantz, '07, died at Port au Prince, Haiti,
on Nov. 19. Mr. Mantz went to Port au Prince about
three months ago on a special mission for a chemical
concern there, and was to have sailed for home the
last of November. His sudden death was due to a
contraction of malaria fever.
WITH THE CALIFORNIA
TECH CLUB
"Out in the Great Open Spaces," motively speak-
ing, brings visions of Zane Grey and Purple Sage to
the average student. Six months from now the
Twenty-Four'ers at Rose will imagine the above
description applies to their skulls.
Twenty-Four'er doesn't sound as natural as
"Naughty-One" or "Eighty-Seven" does it? And do
you know we've all kinds of them here in the great
open spaces of Southern California. How many of
them do you know?
A "feast of reason and flow of wit" has been ar-
ranged for Friday Evening. We'll have music and
food and—water. There will be moving pictures and
Jay Kessler's Twenty Minute History of Rose,—and,
by the way, it's most interesting.
Lewis promises to wear his "Pinafore" suit and
Kelly will tell "How I drank a highball with Doc
Mees." Heedwohl will lecture on "Engineering as
applied to the Kuppenheimer Coat."
And, you can believe it or not, but there will be
no donations, subscriptions, or pledges.
Tell your wife to remind you of the date and put
the little sticker on your desk or meal ticket.
Return the enclosed postcard and the price now
or we will be unable to make arrangements.
Heard one man say, "Rose Men are as proud of
Rose as Henry Henpeck, who described his wife's
family tree as being of the Cactus variety."—He's
a Liar.
RESOLUTIONS FROM A LIVE-WIRE
TECH CLUB---THE ST. LOUIS
TECH CLUB
The St. Louis Tech. Club held a luncheon and
meeting at the City Club on Nov. 11th. Those in
attendance were Cale Wamsley '98, H. S. Kellogg '03,
E. C. Metzger '03, H. E. Wiedemann '03, J. A. Hepp
'12, R. F. Leinberger '16 and J. L. Tygart '23. The
following were unable to attend because of out of
town business engagements, Benj. McKeen '85, C. R.
Crockwell '95, G. E. Wells '96 and G. W. Holding '17.
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Good news for all
lovers of graphic pie
Published in
the interest of Elec-
trical Development by
an Institution that will
be helped by what-
ever helps the
Industry.
Graphic pie enough to satisfy the hunger
of a life-time; no end of graphic mountains
to scale and toboggan down. That's what
the man who loves to analyze graphs and
statistical symbols can look forward to
when he comes with the electrical industry.
Economic study is one of many branches
in this broad field. If you have thought
of electricity as limited to engineers, this
other side of the picture will interest you.
The commercial organization with its
problems of distributing, selling, adver-
tising; the manufacturing end with its
opportunity for trained technioal men ; the
legal and accounting branches—all this
and more totals electrical industry.
It may pay you to keep this in mind
against graduation.
sterii E ec ric Com affy
Siwe 1869 makers and distributors of electrical equipment
Number 13 of a series
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Secretary Tygart announced that he had received
notification of a transfer to the New Orleans office
of The Chicago Pneumatic Tool Co., where he will
be under the supervision of Ross L. Wyeth '11. His
resignation was accepted, and H. E. Wiedemann '03
was elected to succeed him.
President Hepp discoursed at length on the sub-
ject "The Technic and Its Problems." Ways and
means were discussed for making the Technic a pub-
lication which will appeal to the alumni to such an
extent that they may again give their whole-hearted
support for economical reasons as well as sentimental
reasons.
The Club passed resolutions congratulating the
present Technic Staff because of the real progress
made in raising the standard of the publication, as
illustrated in the October issue. Coupled with praise
were resolutions embodying constructive criticism
which were all aimed at the objective as stated above.
These were as follows:
We, the St. Louis Rose Tech Club believe that the
Technic Staffs of the present and future, cannot hope
to make the Technic a success or to gain the whole-
hearted support of the alumni of Rose Tech, unless
strenuous efforts are made to issue a publication
which will give the alumnus what he desires in re-
turn for his financial support.
We believe that the alumni in general are suffering
from a lack of information with respect to the activi-
ties of Rose Tech and that a splendid opportunity has
been lost in not using the Technic as a vehicle for
spreading this publicity.
We believe that each issue of the Technic should
reserve space for a monthly letter by Dr. Wagner
covering in a general way the main activities of the
Institute, its plans and purposes.
We believe that each issue should contain an article
by a member of the Board of Managers, similar to
the article by Paul N. Bogart in the October issue.
We believe that the Technic should become the
vehicle for the initial publication of data pertaining
to original work done by the faculty. An alumnus of
Rose Tech should not be required to wait until such
subject matter appears in the general engineering
journals. Therefore, every issue of the Technic should
carry an article by a member of the faculty. (This
procedure was common practice previous to 1914 and
covered the scope of journal reviews, book reviews
and other articles of interest to engineering students
and graduates.)
We believe that the financial statements of the
various athletic managers should be published in the
Technic. The practice of collecting funds for the
Athletic Association by circularizing the alumni for
subscriptions and then expending this money without
making a public accounting to the contributors, is an
error which could possibly be excused if committed
by high school students hut is unpardonable when
committeed by college men even if they have only
the slightest knowledge of economics and psychology.
We believe that the Technic should continue to
publish engineering articles written in a popular
vein, such as "Do you Know anything about the
super-power plant south of Terre Haute?" which ap-
peared in the October issue. Articles such as this
one and relative to other engineering or civic enter-
prises pertaining to Terre Haute and vicinity, are
most certainly of interest to those of us who have
spent four of the years of our formative period, on
the banks of the Wabash.
We believe that the section known as "With the
Alumni" should be expanded so as to cover two or
more pages of each issue. This material should be
collected by the Registrar or the Bursar by the di-
rection of the President of the Institute.
We believe that the "Exchanges" received by the
Technic Staff should be again used as the basis of a
section formerly known as "News From Other Col-
leges." (This section appeared regularly in 1911,
1912 and 1913 and proved very popular.)
We believe that the business end of the Technic
activities should be performed in a well ordered,
business like way and that all subscriptions should be
promptly acknowledged by the Registrar and that
all of the mailed copies of the Technic should be re-
leased at the same time. (This has not been the
practice in the past and partially accounts for a loss
of interest by the alumni.)
We believe that the other constituted Tech Clubs
should be circularized by the faculty supervisor, in
an effort to determine the editorial policy which will
be favorable and of interest to the alumni.
BOOK REVIEWS
Dynamo Electric Machinery—Erick Hausmann, Prof-
essor of Physics and Electrical Communication,
Brooklyn Polytechnic Institute—D. Van Nos-
trand Company, New York, publishers—Price,
$4.50 net.
This book is an excellent treatise on the theory of
electrical power apparatus. It is strictly up to the
minute, and all the latest approved methods and
machinery are described.
A large number of clear illustrations and drawings
help to make the book interesting and connect the
theory with the practice. A rather large number of
problems of a practical nature accompany the text
and would be very, helpful in gaining a clear con-
ception of the subject.
A Laboratory Manual of Machine Shop Practice—
Jerry H. Service, Dean of Trade and Engineering
Schools, The Youngstown Institute of Techno-
logy, and George E. Frease, Instructor in Ma-
chine Shop in the same school—D. Van Nostrand
Company, New York, publishers—Price, $1.25
net.
A manual for the student in machine shop practice
designed to give the student a thorough grounding
in the uses of tools and machines encountered in the
ordinary machine shop, and the method of finishing
castings and assemblnig the parts of small machines.
This book is one which fills a long felt want in the
instruction in the machine shop.
The Elements of Machine Design—S. J. Berard,
Brown University and E. 0. Waters, Sheffield
Scientific School, Yale—D. Van Nostrand Com-
pany, New York, publishers—Price $2.50 net.
This is, indeed, one of the most compact and
thorough treatises on elementary machine design that
it has been our privilege to review. It covers both
the design and construction of various machine mem-
bers and linkages. It is a book that combines the
calculation and the drawing sections of design and
is replete with half-tones and black line drawings to
help illustrate its points along with many practical
suggestions as to the use of metals and their
strengths.
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So the Turns of
an Indoor Track
are Banked
DOWN the stretch of an indoortrack, then 'round the turn —
what would happen to a runner if the
turn were perfectly level, like a basket-
ball floor?
The same thing that would happen
to a Timken Bearing if the Timken
Bearing were not tapered.
When you sharply turn the front
wheels of a moving motor car, for
example, the same thing happens
as when a runner dashes round
the turn of a track. The front
wheels direct the car around
the turn. Momentum, however, \
tends to throw it sidewise -- in
the same direction that it previously
was traveling. The result is a heavy
side load or "end thrust" on the bear-
ings in the front wheels.
The bank of the track keeps a runner
from feeling the effect of side-swing as
he rounds a curve. A similar device —
the taper — enables a Timken Bearing
easily to withstand "end thrust" from
any source.
In bearings that are not tapered,
heavy "end thrust" must be cared for
by a separate "thrust" bearing. A
Timken Tapered Roller Bearing with-
stands heavy "thrust loads," as well as
all other loads, with equal effectiveness.
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Decatur might just as well said, "In our inter-
collegiate games may we always win, but win or lose,
it is .our team," and with this spirit we should regard
the just completed football season. On the whole it
was disappointing—our record is not imposing, and
we lost the big game, but on the other hand, the
team rose to heroic heights and won two games which
previous to their playing were regarded as almost
hopeless by the "experts." And winning or losing
the team gained the reputation of being a bunch of
clean hard fighters which is more to be desired than
overwhelming victories won by questionable methods.
The players were not always supported as they de-
served, but is is encouraging to note that this was
gradually eliminated as the season progressed, and
in the last game both the Team and School went down
to defeat fighting together. If this could be accomp-
lished only in losing to Normal, the defeat was well
worth the price—and now is the time to profit by
this year's mistakes and do all in our power to see
that they do not occur again. Post mortens never
do more than establish the fact that the victim is
dead, so let us forget the "breaks" that went against
us and prepare to see that next year we make our
own "breaks."
Normal won and in all fairness we must admit that
her warriors fought as never before, so let them en-
joy the sweets of victory—but there is no time like
the present for taking steps that will lead to their
tasting the dregs of defeat next year. We are united
by our common loss, and hopes of regaining the
supremecy in '25 rests upon our remaining united.
Prospects for a winning team are bright; we lose
few men by graduation and our fighting Frosh dem-
onstrated their fitness in both games and scrimmage
—also the possible removal of the freshmen rule
should aid materially. However, the schedule for
next year is hard and to complete it successfully, the
efforts of every enrolled student is necessary. Go
out for football—you may prove a "find ;" at least you
will help build up a team that will be a credit to the
school ;even if you do not achieve the honor of
wearing the varsity sweater, remember "they also
serve who only sit and wait." Support the squad!
Show that you appreciate their efforts. And most
important, don't put off doing so! We have only a
year in which to get ready and there is much to be
done. Normal started last summer to prepare to beat
Rose—the entire school pointed for this game long
before the season and the result is only too well
known to us. We can beat them at their own game;
our school is more adaptable for the close organiza-
tion which a proposition of this kind requires. We
have a principle to bind us together. Remember
Rosie! Don't forget she is to be avenged and start
now with the one intention of collecting damages for
her on the gridiron next fall. Talk it up! If we
believe that we are going to beat them and back our
beliefs with the right kind of work WE WILL, so
don't let the old fight die down but keep before you
at all times—We MUST BEAT NORMAL IN '25
and WE'RE GOING TO!
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Ah, the worm turned. The "Fighting Engineers"
took the field on the bright and sunshiny afternoon of
November 1st and handed Gut to the men of Louis-
ville a good walloping. It was a memorable occasion.
In this game Mick Piper first got the name of the
"Thief of Bagdad" when he grabbed the ball from
one of the Louisville linemen who didn't know what
to do with it and raced about forty-five yards for a
touchdown. The southern boys came back fighting
mad and marched down the field in one of the hardest
fought battles ever seen in Terre Haute. Bob Hall
tackled one man so hard he fumbled and the ball
rolled over the goal line and a Louisville man fell
on it for Louisville's only touchdown of the game.
The score was tied. First thing you knew Red
Sweeney intercepted a pass about the middle of the
field and was gone for a touchdown. The third Rose
touchdown was made by a steady march down the
field. No points after touchdown were made by either
team during the game. The Louisville team didn't
like to taste defeat at our hands since they had beaten
us the last two years and so I say the worm has
turned. No more will the "Filghting Engineers" bow
to the "Fighting Cardinals" from Louisville.
Anderson says he'd like to have another chance at
the "Southern Roses" and so would some of the
other boys who graduate. It seems that they like to
win games better than to lose them.
ROSE 3—MISSOURI SCHOOL OF MINES 20
Tough Luck caught up with the boys again in this
game; I thought they'd out distanced him but he
caught 'em. We had tough luck not only in the
matter of the score but also in injuries, for we brought
back three twisted ankles, a twisted back and several
other injuries. It looks like the Miners were bigger
than our men for they beat the stuffin' out of us in
more ways than one.
Captain Moorhead's Educated toe saved us from
being completely whitewashed, however, and for that
we're thankful. Everybody fought as they always
fight for old Rose, and when the team does that, we
can't kick if they lose. The Miners were simply a
better team and we are not ashamed of the defeat.
Rickelman, Kelley, and Schilt sustained twisted
ankles and Reinking had a twisted back before the
game was over. In fact, when the final whistle blew
we had no substitutes to put in, and the boys who
were in there simply had to finish. As Rose men do,
they were there fighting when the game ended.
ROSE 10—HANOVER 7
The Rose men kicked the bucket—the dope bucket,
I mean. After Hanover had beaten Evansville by a
38-0 score and Evansville had beaten us, we fooled
'em and beat 'em. Hanover came to Terre Haute
expecting to win, but we changed their minds for
them.
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PIPE BENDS GET AROUND MANY DANGER POINTS
Good pipe-line engineering employs pipe
bends in many places in preference to el-
bow fittings and expansion joints.
In steam lines which feed reciprocating
engines, for instance, the pulsating flow of
steam makes the use of pipe bends at right
angle turns almost imperative to avoid ham-
mering. In straight runs of piping subject
to temperature variations, pipe expansion
bends are the most satisfactory means of
taking up expansion and contraction.
Pipe bends of any form reduce the strains
which are usually the cause of leaks atjoints.
They must be properly designed, however,
and made to fit into place without forcing.
Otherwise dangerous strains may be set up
in them, completely offsetting the advan-
tages derived through their use.
Investigations carried on by Crane Co. have
uncovered much information ofvalue about
pipe bends. The results are summed up
in complete data tables that form an inter-
esting chapter of Crane catalog No. 51. If
this book is not in your files, we will be
glad to mail you a copy on request.
CRANE
GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVENUE, CHICAGO
CRANE LIMITED: CRANE BUILDING, 366 BEAVER HALL SQUARE, MONTREAL
Branches and Sales Offices in One Hundred and Forty-eight Cities
National Exhibit Rooms: Chicago, New York, Atlantic City, San Francisco and Montreal
Works: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton and Montreal
CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO, SHANGHAI, CHINA
CRANE-BENNETT, LTD., LONDON
C!! CRANE: PARIS, NANTES, BRUSSELS
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The first half was scoreless but is was a battle
royal. Hanover had a terrible mass formation which
they used on line plays and which was hard to stop.
It was mostly run three plays and kick, very few
first downs were made in this part of the game.
Neither team could gain consistently against the other
and they fought back and forth the whole time.
On the kickoff at the beginning of the second half
things began to happen. Gallop Mayrose received the
ball on his own five yard line and ran ninety-five
yards through the whole Hanover team for a touch-
down. Only one or two of the Hanover players
touched him and he shook them off easily enough.
The rest were all blocked out by the rest of the
team. It was a great run and one which will never
be forgotten as long as there is any man around
who saw that game.
Moorhead's educated toe again came into play and
made the game safe for Rose, for Hanover came
back and got a touchdown which would have tied
the score if it hadn't been for the field goal. Bob
Hall was the outstanding star of the contest. He
roamed all over the field and stopped plays every-
where. On offense he tore holes in the line big enough
for a horse and wagon.
a college of engineering
ROSE 6—NORMAL 25
Our ancient enemy rose up and conquered us to
the tune of 25-6. We hated that worse than poison
but we had to take it. It was a hard fought game,
but is was full of funny breaks, and most of them
didn't come our way.
In the first half a Normal man slipped around end
for a touchdown. The rest of the half was unevent-
ful. At the beginning of the second half we came
back strong and marched down the field to our first
and only touchdown. We were well started on a
second march when a place kick was blocked and a
Normal end recovered and got away for a touch-
down. Later in the half we tried the same thing
and the same thing happened again. Toward the
end of the game a Normal back slipped over the
line for their last touchdown. We had lots of tough
luck in that game, but such things do happen.
The spirit shown by the students on the sidelines
was wonderful. They gave the team more support
than they've had for a long time, and it wasn't the
rooter's fault that we didn't win. They were back
of the team every minute and didn't give up for one
second until the final whistle blew and blasted our
hopes. There was hardly a student who could talk
in his right voice for a week after that game unless
he had cast iron lungs. That's the kind of fighting
spirit we like to see in Rose. Keep up the good work
students and do still better next year.
--for the Manufacturer and Corporation Manager
It is one of the most reliable sources in the United States fromwhich he can
get clean-cut men of abaft to help him in his work—men who are will-
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Walk-Overs
for the feet
Walk-Overs for man or woman
represent the utmost that
can be wanted in Quality,
Style, Comfort and right price.
Not cheap shoes because low
priced, but because they repre-
sent longest wear and satisfac-
tion - and yet not high priced.
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Exit Rose II—Enter Rose III
"Who did it?" or "What happened to Rosie" might
be the title of a senario embodying the incidents
which caused much excitement around Hallowe'en.
It started when the Juniors held their banquet the
night of Oct. 30. A few unknown members of the
'26 class decided to express their artistic yearnings
by doing a bit of exterior decorating on the Halls o
Learning located at 6th and Mulberry. Unfortunate
ly, some of the undergraduates at the Teachers Col-
lege have not been educated to fully appreciate the
Beautiful, for they entirely missed the spirit in which
the painting was done—that of furthering Art—and
these Philistines sought retaliation for what they con-
sidered desecration of their alma mater.
The scene shifts to the Rose campus the morning
of Nov. 6th. About the middle of the morning, it
was discovered that Rosie, our famous pet elephant
and veteran of many a battle, had met with foul play
during the night. In a short time all the mortal
remains were found in t e lake, and the campus
seethed with excitement. f Many theories were of-
fered to explain her untijnely death, but the most
plausible one seemed to'be—Rosie had been kid-
napped and drowned by unknown persons; sus-
picion rested on the Normalites, especially when it
was rumored that a few sycamore branches had been
found near the scene of the crime. Indignation ran
high; plans of revenge were being formulated on all
sides, so it became necessary to hold a mass-meeting
of the students to decide upon just what action should
be taken to vindicate Rosie's •honour. Comparable
only to the meeting preceding the Boston Tea Party,
this assemblage of the leading spirits of Rose should
live forever in the annals of the school. It opened in
an uproar; calls for an immediate declaration of war
were heard everywhere and blood was in the eyes of
the Engineers—except one. For "calm and serene
as the brick walls around him stood Barr, the Student
Council president." After a battle of words he quelled
a threatened revolution against the existing student
government and secured a vote of confidence from
the rebels for the Council to handle the situation as
they saw fit. Thus order was restored and Peace
prevailed throughout the Land.
The ill wind in the shape of the unknowns who
gave the late lamented Rosie a bath blew good in
the respect that the much needed new elephant was
built as a result of Rosie's sudden washing. Soon
after the post mortem, which pronounced our pet
unfit for service, the student council took steps which
led to the construction of Rosie III. The latter was
completed in time for the game with Normal, but
unfortunately her dedication was marred by that de-
feat. However, true to her forbears, she roared de-
fiance "we get you next year" and was taken home
with trunk upraised ready for the next fight. Our
new mascot is a decided improvement over its im-
mediate ancestor. Built by members of the Sopho-
more class, she is substantially put together and
should weather many a stormy conflict and St. Pat's
parade. Difference in the posture assumed is notic-
able ; Rosie III is always advancing with mouth and
tusks set for action and is more representative of
the spirit of the school than THE DROWNED ONE,
who maintained a dignified but pacific position.
Tech Dance
Swaying to the strains provided by the Cincy Six
Orchestra, the students celebrated the unexpected
victory over Hanover with a dance at the Elks club.
Most fitting was the inaugural social function spon-
sored by the TECHNIC given on that date as a
result of the foot ball triumph. The crowd was in
holiday mood which, combined with the irresistible
music furnished by the orchestra, made the dance one
of the peppiest ever given at Rose. The usual color-
ful crowd, xcellent music, and appropriate decor-
ations united to make the evening most enjoyable
for all in attendance. The out-of-town orchestra was
all that could be desired, their interpretations of new
and old dance favorites being both novel and original.
Special numbers were arranged by Mr. McDonald,
the orchestra's leader and pianist were decidedly pop-
ular with the dancers as evidenced by the applause
and calls for encores which invariably followed these
features.
Roger Bolin was in active charge of the affair with
Dr. and Mrs. Wagner, Dr. and Mrs. White, and Lieut.
and Mrs. Bessel as chaperones.
Weekly Assemblies Prove Diversified Program
Educational and interesting programs have char-
acterized the regular assemblies held this year. One
of the most noteworthy was held early in November
at which Dr. Wagner supplied the educational feature
by giving an entertaining and graphic account of the
World Power Conference held at Wembly, England
which he attended last summer.
Another novel assembly was the one in charge of
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St. Louis.
THE DISADVANTAGE OF POOR LIGHTING.
As thousands of our industrial plants are operating
to-day with poor lighting and in some cases with extremely
bad facilities, it would seem that the importance of the
subject of lighting has not been given the serious consid-
eration by those responsible for such conditions.
Poor lighting is one of the most serious handicaps
under which a manufacturing establishment can operate.
First of all, poor lighting is the cause of a large number
of accidents in industrial plants; and it is singular that
accident reports do not yet properly classify the hazards
of poor lighting, which in many cases is the primary cause
of an accident attributed to what is really a secondary
cause. Safety engineers and other officials who make acci-
dent reports should always consider the condition of the
lighting when working up a report of accident causes, for
it plays an important part in a great many casualties and
is apt to be overlooked. All accidents due to poor lighting
are accidents of neglect, and are preventable. The poor
lighting accident hazard is clearly chargeable to manage-
ment and not men. It is a difficult matter to make such
progress with Safety First in a plant which has neglected
to provide one of the fundamental requirements of accident
prevention—good lighting.
Probably no one single factor connected with the
equipment of a plant so directly affects the efficiency and
inefficiency as the quality and quantity of the lighting.
The curtailment of production of all working under the
disadvantage of poor lighting represents a big loss each
day; the poorer the lighting the less able is the working
force to function efficiently. Quality and quantity both
suffer, representing a preventable loss wholly removable
by improving the lighting.
Under poor lighting condition, we cannot expect and
rarely do we find an orderly, clean factory. Darkened
places encourage careless habits and workers are often led
to deposit discarded articles or material which should be
deposited elsewhere. The eyesight of those who attempt
to use their eyes continually in insufficient light, below
nature's demands, is often affected. Too much light, such
as is furnished by bright, unprotected lights, is as harm-
ful as too little illumination; both are fundamentally
wrong. Nature's own illuminant, daylight, is unequalled
for our requirements of lighting.
The eye is best suited to daylight in the proper
quantity. Sun glare should be avoided, and in the dark-
ened hours proper artificial illumination provided. Day-
light should be utilized to the fullest extent. It is supplied
free in abundant quantity for our use. Modern invention
has supplied a means whereby the interior of buildings can
be lighted by daylight, and all the advantages secured
which is furnished by good lighting at the smallest cost.
Industrial buildings should have as much wall space
as possible devoted to windows fitted with Factrolite Glass,
which insures the maximum amount of daylight and which
prevents the direct rays of the sun from passing through
as it properly diffuses the light.
If you are interested in the distribution of light
through Factrolite, we will send you a copy of Laboratory
Report—"Factrolited."
MISSISSIPPI WIRE GLASS CO.,
220 Fifth Avenue,
New York. Chicago.
Now they use Grinding
Machines for Economy
NOT many years ago the fundamentalreasons for using plain grinding
machines on production work were—first, to
secure a higher degree of accuracy; second,
to produce smoothly finished surfaces.
Lathes were used for all roughing operations,
and grinding machines completed the task
by giving to each piece an accurate, smooth
finish.
Today, Plain Grinding Machines arz.. no
longer just assistants to the engine lathe
but are continually growing in importance.
Brown & Sharpe Plain Grinding Machines
are doing many roughing as well as finished
operations, and have established themselves
as economical production units.
Send for a copy of Catalog No. 137 which
lists our entire line of Plain Grinding
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the student council held for the purpose of consider-
ing questions affecting only the student body. The
success of this new experiment in student govern-
ment will probably result in this form of meeting
becoming a regular fixture on the assembly program.
Our latest assembly was a pep session in prepar-
ation for the Normal game and was a decided success,
for it was followed by the most enthusiastic support
that the team has received all season.
Juniors Hold Annual Banquet
A successful Junior prom is forecasted if the '26
class gets behind this social event in the same manner
as they did their annual banquet held at the Elk's
club, October 30. A three course dinner was served
to about 50 members of the class, after which they
were entertained by the graceful dances given by
Miss Murie Clements, one of Ernestine Myers talented
pupils. The usual after dinner speeches were given
by Pres. Miller and a few other members of the class.
After the serious part of the evening was finished, it
was rumored (not confirmed) that Normal was
honored by a memorial from some of the gallant
'26ers. George E. Himmelbauer was general chair-
man of the committees in charge.
Mid-Terms
Calls for rabbit feet, horse shoes, etc. came a week
early this year and were more urgent due to the fact
that the mid-terms were scheduled to start Thursday,
November 13. Fortunately these tests were moved
up a day and the "times that tried men's souls" was
during the week of Nov. 14-21. By starting at this
time these tests were out of the way before Thanks-
giving so that the holidays could be really enjoyed
as a vacation and not by worrying over the reckon-
ing to come. A most encouraging feature was the
high marks attained on the average by the freshman
class; the yearlings seem to have achieved a good
start which speaks well for a record class.
R. 0. T. C. helps City celebrate Armistice Day
Rose celebrated Armistice day by the suspension
of all classes at noon on the eleventh, and partici-
pation in the Civic parade held in the city that night.
With the cadet officers appearing in their swanky
new tailor-made uniforms, the R. 0. T. C. unit did
itself proud by putting on one of the best drills of
the year as its part of the parade. On all sides could
be heard compliments upon the fine appearance made
by the student soldiers and as a result of the night's
work, many citizens on the Banks of the Wabash
became acquainted with the fact that there is an en-
gineering school near Terre Haute. It was planned
to hold a competitive drill among the three companies,
but this had to be called off on account of the in-
clement weather. The unceasing efforts of Lieuts.
Hill and Bessel are in a great measure responsible
for the creditable showing made by our military
outfit.
What Other Schools Are Doing!
"Louie" Sisson, '26
One of our most worthy "exchangers," the "Colo-
rado Engineer," has interested us greatly with their
"Order of the Oilcan." From time to time, we are
informed, the champion puller of dumb-cracks in a
given brand of endeavor, is given a membership in
this most worthy order. In our minds, we feel that
our own stunt-producers are going unrewarded.
Really, any one that can rival some of the current
"cracks" in "Strength of Materials Lab." or even the
Economics classes surely is a worthy object for some
token of recognition.
Lumber-jack shirts are by no means restricted to
Rose. We see in the California Engineer that they
are to be the rage as regards out-door clothes.
Now we enlightened mid-westerners find that our
vision of California is on the Fritz. According to
Cecil B. De Mille, California is the place where the
keen flappers smother in a bathing-suit. Half-inch
flannel !—Omigosh !
Williams college doles out the pertnissable number
of cuts in a course according to the student's stand-
ing: "A" grade—five cuts, "E" grade—one cut, etc.
On such a basis, some poor fish will be "owing time"
to the faculty when he gets one of those famous
"twenty and below" calculus grades.
One of our most faithful "exchanges" the "Bell
Telephone News" represents no school in the exact
definition, but just the same the published photos of
various Indiana telephone girls aren't a bit hard on
the eyes.
The "Pennsylvania Triangle" is an up and coming
sheet this year with a sixty page issue for October.
Look over the copy in the E. C. M. A. cover in the
room. They certainly sling a nifty sheet of
humor along with the more dignified matter. Also
the article on advice to freshmen will be noble stuff
for our wearers of the green to absorb.
Radio Broadcast Tuners
(Continued from page 15)
a properly constructed super-heterodyne and an out-
side aerial, no audio-frequency amplifiers should be
necessary to operate a loud speaker. Only two con-
trols are necessary on this set: one to control the
wave length and the other the frequency of the oscil-
lator. All that is necessary to do to get a station is
to set the wave lnegth dial at the proper wave-length
and move the oscillator control until the proper num-
ber of beats are produced at which the amplifier
works. The signal will then be heard.
In summary, it may be stated that the above men-
tioned circuit is the best, and the neutrodyne next
best with the three-circuit running it a close race.
The opinion has been expressed that the reflex and
signle circuit will soon be discarded entirely.























The men of Rose Polgtechnic are known
for their abilitg to score both on the field
ond °IT. In the game of life good swooming
is os essential to success us proper training
is to the athlete. Your inspection is invited
of the new Fall and Winter silks from our
toilors at Fashion Park.
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Thirty knowledge-hungry juniors wade around over
their heads in such phrases as maximum gain, mar-
ginal value, economics of corporations, etc., etc. . . .
Our earnest professor musses up his well groomed
locks and starts the ball rolling with a few original
views and asks a questio nor two. . . . "Gallop"
busily engaged in replacing pulled out shirt tail . . .
"Tuffy" perks up with several carefully couched re-
marks . . . business of furthering discussion by the
earnest professor . . . "Lafe" walks in munching at
a tooth pick and still yawning, only twenty minutes
late today . . . "Humbert" waxes conservative in op-
position to earnest professor's liberal remarks . . .
"Deacon" consults type written sheet and unhandles
a timely paragraph.
"Sherry" draws life-like outlines of a flivver . . .
"Clarence, the Chemist" briefly answers short ques-
tion and continues reading amorous epistle from some
hot frail . . . the earnest professor asks question about
a certain paragraph . . . "Louie" talks 3.78 minutes
about said paragraph which he did not read . . .
business of craning neck toward "Deacon's" notes. . . "Bugs" goes to board to draw a diagram, "Lil
Tater" puts three (3) thumb tacks in strategic posi-
tion on vacant chair of "Bugs". . . "Pete" draws pen-
cil etching of some hot looking young skirt . . ."Shep" furthers discussion with some economic views
on Birth Control . . . our earnest professor agrees
and cites situation in Paris, France and Shirkieville,
U. S. A. . . . class acts almost interested . . . "Hubert"
tells anecdote about a traveling man . . . low mono-
tone and whispers . . . to "Lafe" and "Tuffy" . . .
earnest professor assigns next six chapters asks "Are
ther any further questions?" . . . several . . . "What
time is it?" "How high is up?" . . . Bell finally .rings
. . . "Humbert" loses crutches . . . mad rush . . .
Home go!
Bi-monthly meetings of the student council have
resulted in some important changes and needed addi-
tions to the student government at Rose. Revision
of the honor shield award have been made—the affairof Rosie diplomatically settled—and the issuance of
the "Modulus" arranged. This latter was effected bymaking provisions whereby the year book will bethe product of the school instead of just one class.Editors, managers and their staffs will be chosen bythe English department from the four classes so thatafter this year experienced men will be available toput out a book that will represent the student body
in every line.
"This is station RPI located at Rose Polytechnic,an engineering school for men at Terre Haute, Ind.—
the next selection will be the Anvil Chorus by the
Rose Glee club accompanied by anvils from the Rose
shops." Radio bugs in Indiana and Illinois will be
tuning in on something like the above as soon as the
radio broadcasting station, now being constructed
under the auspices of the Rose Radio club is com-pleted. It is planned to have a sending station witha radius of 100 miles and which will broadcast lec-tures, scores of athletic contests, music, etc. It isbeing built on the shores of the lake by the membersof the electrical course and should be finished byspring. This will be a decided advertisement toRose and should receive the support of the entirestudent body. Ralph Werner is president of theRadio club with Prof. Stone as faculty adviser.
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First World's Power Conference
(Continued from page 13)
pioneer in Steam Turbine development in England
also presented a paper upon this subject.
Another valuable paper was presented by Dr. D.
S. Jacobus, engineer for the Babcock & Wilcox Com-
pany, describing the latest modern practice in boiler
construction where much higher pressures and higher
superheats are being used, as well as boilers of several
thousand horse power capacity each.
A paper which attracted a great deal of attention
was one upon "Fuel Economy and the measurement
of High Temperatures" by Sir Robert Hadfield. He
says:
"Engineers will therefore be interested to learn that
as regards the provision of steel capable of withstand-
ing high tempreatures, this is now an accomplished
fact.
"This advance has been due to the important re-
search work carried out over many years by a group
of eminent French metallurgists, . . . The rights to
manufacture within the British Empire what is
known as the "A. T. V." material have been placed
in the hands of the author's firm, who are themselves
also further trying to improve and develop these
special products.
"This material is not only practically non-scaling
at temperatures up to or even exceeding 1050° Centi-
grade (1922° Fahr.), but is also resistant to the action
of the sulphurous products of combustion, in this
respect comparing favorably with the more expensive
materials of the non-ferrous type known as Nickel-
Chromium Alloys. The steel also possesses remark-
ably high strength and tenacity at even up to about
900° C. (1652° F.) at which, as is well known, the
strength of ordinary steel is practically negligible.
This is another factor of considerable importance be-
cause steel intended for use at high working temp-
eratures must remain rigid."
There were many other interesting papers but I
have neither time nor space in which to treat them.
At the close of the Power Conference proper a pro-
gram was provided especially for the Overseas Elec-
trical Engineers by the Institution of Electrical En-
gineers.
This began with a reception at the Institution
Building, followed by a luncheon at Hotel Cecil. In
the afternoon, a meeting was held at the Institution
of Civil Engineers at which the Kelvin Medal was
presented to Dr. Elihu Thomson, our own disting-
uished electrical engineer. At this time also written
addresses from the scientific societies of the British
Dominions and of foreign countries appropriate to
the celebration of the centenary of the birth of Lord
Kelvin (June 26, 1824) were presented.
A commemorative oration upon the life and work
of Lord Kelvin was delivered by Sir J. J. Thomson.
It was a remarkable thing that the three men chiefly
concerned with this celebration all had the same sur-
name 'Thomson." Lord Kelvin was Sir William
Thomson.
The First World Power Conference ended with this
exercise. The importance of that conference as a
factor in the onward push of civilization is, at this
time, not to be measured. The good derived from
it will, no doubt, be reflected in the scientific, indus-
trial, and political worlds for many years to come.
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Power in the Iron and Steel Industry
(Continued from page 9)
While the motor was used for driving auxiliary
apparatus in 1891, it was not until 1905 that the first
application of motor drive was made to roll trains.
This installation consisted of two 1500 hp., 125 rpm.,
D.C. motors on the No. 3 Rail Mill. Edgar Thomson
Works of the Carnegie Steel Company, which motors
are still giving excellent service.
The first mill of any size to be operated by A.C.
motors was the Gary Works of the Indiana Steel
Company. started up in January, 1909. This equip-
ment consisted of two 2,000 hp., 214 rpm. motors driv-
ing two high 40 in. slow speed blooming mills through
trains of gears, one 6,000 hp., 75 rpm, motor direct
coupled to a 40-in, three high blooming mill,'one 6,000
hp., 83 rpm. one 6,000 hp., 88 rpm., and one 2,000
hp., 67 rpm., direct coupled to three high 28 in. rail
mill roll trains. All these motors were 3-phase, 25-
cycle, 6,600-volt, and up to March 1, 1924, have rolled
7,335,656 tons of rails.
Three electric manufacturing companies report
having furnished a total of 914 motors over 30 hp.
capacity and aggregating 954,410 hp. for driving non-
reversing hot mills in steel works.
The first motor applied to a reversing mill in
America was installed on the 36-in. slabbing mill at
the South Works of the Illinois Steel Company in
1906 and this motor is still in operation. To date
the three larger manufacturing companies have fur-
nished a total of 50 reversing drives totaling 201,800
hp. and there are in addition a few such motors sup-
plied by other makers.
While the number and capacity of reversing steam
engines in use surpasses those figures for motors, the
tendency is shown by the fact that since 1918 there
has been a total of 19 reversing motors installed as
compared with only two reversing steam engine
drives.
It is not within the scope of this paper to argue
the merits of the different kinds of power units, but
the tendency towards the use of electric motors as
opposed to steam engines is too marked to allow
passing without notice. Mistakes were made in re-
gard to the size in the early installations, some motors
being too large and others too small, but sufficient
data has now been collected so that there is no diffi-
culty in accurately determining the proper size of a
motor, provided the governing data are known.
Common practice is a good argument. In 1923,
one electric manufacturing company furnished nine
motors aggregating 27,650 hp. to replace existing
steam engines driving roll trains, while two electric
companies report having furnished a total of 47 mo-
tors aggregating 103,565 hp. for this purpose, and
against this showing not a single motor driving roll
trains has been replaced by any other kind of power.
A number of steel officials who have been responsible
for the installation of engine drives during the past
decade have expressed themselves as regretting their
decision, but no one remembers having heard of such
a statement in regard to a motor.
Many theoretical calculations have been made, also
some tests, which show that the thermal efficiency of
the direct steam drive is equal or even superior to
that of the motor, but such claims are based on test
--- conditions. Factors such as tight, well insulated
_....isteam lines, proper valve setting, high vacuum, etc.,
:are all assumed to be perfect, but they all can and do
--amideteriorate in practice and usually little attention is
Black and Galvanized
Tin and Terne Plates
We manufacture SHEET AND TIN MILL PRODUCTS for all pur-
poses — American Bessemer, and
American Open Hearth Steel Sheets,
KeystoneCopper Steel rust-resisting
Sheets, Apollo Galvanized Sheets,
Formed Roofing and Siding Products,
Culvert and Flume Stock. Sheets for
Special Purposes, Roofing Tin Plates,
Bright Tin Plate, Black Plate, Etc.
AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa.
Every engineer should have our booklets describing Keystone Copper Steel





As soon as stocks and building
can be sold we shall quit be-




selling at cost now.
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given to them so long as the engine will run, conse-
quently the thermal efficiency of the steam drive is
seldom, if ever, maintained at the highest point. On
the other hand, practically nothing can happen to the
transmission lines, the motor or its equipment which
would lower the efficiency and still allow operation,
consequently the motor is always operating under
test conditions.
1. Electrification of all power driven apparatus
except blast furnace blowers.
2. Substitution of turbo-blowers, or possibly
gas engines, for reciprocating steam blowing en-
gines.
3. Purchase of power requirements by plants
which have no waste heat available.
4. Complete economical utilization of waste
heat by means of turbo-generators for electric
power generation, except where this heat can be
used to better advantage for "process" or has a
market value greater than its coal equivalent.
5. Interchange of electric power between plants




On Tuesday, November 11, Beta Upsilon moved
into her new home on South Sixth Street. The chap-
ter extends a cordial invitation to everyone to visit
the house.
A number of the brothers attended the Hoosier
Rally in Indianapolis on November 26. The Hoosier
Rally which was held at the Lincoln Hotel is the
annual banquet of all the Sigma Nus in Indiana and
Kentucky. The Rally is always a rousing affair and
this one was no exception. Many of the Alumni were
present including H. J. McDargh, J. B. Wilson, and
Trafford Talmadge from Rose Poly. Brother Tal-
madge, a graduate of the class of 1900, is the or-
ganizer of the Rally.
THETA XI
Kappa will hold their annual Xmas dance on De-
cember 23, 1924. Ada Campbell's music will furnish
the incentive.
Brother Merrill drove John and Bill Leake to
Louisville for the Thanksgiving holidays. He came
back minus the brush on his lip. We wish to thank
whoever was responsible for its removal.
Brother Woerner, '24, returned from Ft. Wayne
for Thanksgiving. He entertained the house men
who had not gone home for the holidays with a
dinner party.
P.1. E. S.
A year book and alumni register has been prepared
by the Alumni Association of the fraternity. The
book has been edited by A .L. Sherwood, with the
aid of other members of the Chicago Alumni Chapter.
The book contains the Constitution and By-laws of
the fraternity, the articles of incorporation, Alumni
news, and a complete roster of all Alumni with their
present occupations and addresses. The book will be
sent out along with a letter by the president of the
Board of Directors of the fraternity, giving all the
information about the active membership.
The initiation of Harry Paton and Baldwin Witty,












of extreme tgpe is either single or
double breasted, straight back
without waist suppression and
shorter pockets set low as possible




ED. S. LAMMERS RONALD LAMMERS
IF IT IS PAINT OR GLASS
WE HAVE IT
ED. S. LAMMERS & CO.




Loose Leaf Note Books and
Note Book Papers
of
T. R. Woodburn P19. Co.
25 South 6th St.
A Complete Stock of
Drawing Inks - Lettering Pens
- Dance Programs -
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In '67, Hercules Dynamite First Hit the Gold Trail
rr HE FIRST Hercules dynamite was made
in California in 1867. Before that time
black powder was used for both coal and
metal mining. Hercules explosives helped
to make possible nearly every mine and
construction project which was visited by
those who hit the gold trail to the
American Mining Congress convention in
Sacramento last September,—just three-
quarters of a century after the forty-niners
blazed the way.
In 1924, the Hercules Powder Company
with 19 plants and 22 sales offices, is a leader
in the explosives industry. Our success is
the result of the unvarying quality of our
products and years of satisfactory service to
those who have used them.
We shall always remember the part played
by the pioneers of the West in the building
of our reputation, as well as in the develop-
ment of America's mining industry.
We are also mindful of the ever-present
obligation to place our knowledge of explo-
sives and experience in their use, at the dis-

























A Toy— a Tool
THE first twenty days in December
witnessed a big event in one man's life.
They saw a toy grow into a tool —
one of the most useful in all history.
On December 1st, 1885 there was
brought to George Westinghouse, at
Pittsburgh, an uncommercial "second-
ary generator"—a scientific toy. Wes-
tinghouse and associates lived with it
day and night, and by December 20,
:885, in a flash of genius, had com-
pleted the essential conceptions of the
modern transformer. Thus in twenty
days they paved the way for alternat-
ing current, and the electrical era of
the twentieth century.
Here was a brilliant engineering feat
— a feat that through the years has
been a particular inspiration to a
specialized group of"design engineers"
within the Westinghouse organization.
These men are electrical and mechani-
cal engineers who are attracted not
merely by an engineering problem—
but by the technical difficulties of
"licking" that problem to narrow and
exact practical limits.
These men work continuously with
both sides of an equation. On one side
are the needs of a customer. For the
other side must be developed apparatus
which exactly meets those needs. The
apparatus may range from a complete
system of electrification for a railroad
to a new type of curling iron.
Engineering extends a welcoming
hand to men qualified for designing.
Many of the most constructive services
of Westinghouse have been made pos-
sible by their leadership.
Westinghouse
ACHIEVEMENT 0 OPPORTUNITY
Artificial lightning was first Publicly demonstrated
on June 5, 1923, in the laboratory of the General
Electric Company at Pittsfield, Mass., when a two-
million-volt spark crashed into this miniature village
What's the use of
artificial lightning?
Experiments like these are
particularly thrilling and
important to young men and
women, who will live in an age
when electricity will perform
most of life's hardest tasks.
Know what the research lab-
oratories of the General Elec-
tric Company are doing; they
are a telescope through which
you can see the future!
If you are interested to learn
more about what electricity is
doing, write for Reprint No.
AR391 containing a complete
set of these advertisements.
GENERAL ELECTRIC
It is mainly experimental, aiding
General Electric scientists to solve
high power transmission problems.
Many such experiments yield no
immediate return.
But in the long run this work is
practical and important. It is part
of the study which must go on
unceasingly if this powerful force,
Electricity, is to be fully tamed
and enlisted in your service.
95-94111ff
ELECTRIC
COMPANY, SCHENECTADY. NEW YORK
